ia.:>v:-  ■ 


0r' 


V,    ■ , 


(The  B.  M.  Sill  Htbrartj 
'  RARE 'BOOKCASE 


^     '    TP(fao 

Tex.  Ub 


/^7 


nm\L  Duvnunoc. 


THI:  NTAP-I^^OOK 


FOR 


COLORISTS  AND  DYERS 


Prcsenfing  (i  Review  of  the  Yair's 
Advances  ii\  ihe  Blcucl\ii\g,  Dyeing, 
Printing,   and    Innishing   or    Textiles 

RY 

HAi:?WOOD  HUN'riNdTOM 

EDITED  BY 

HCI^MAN  A.  MIZTZ 


VOLUME  W 


NEW  YORK.   IS99 


Copyright,  jgoo. 
B^  Herman  A.  Metz 


NEW   YORK 

WM.   J.   BROWN.   PRINTER 

1900 


PREFACE. 

Dr.  Huntington  having  transferred  to  me  his  interests,  as 
well  as  the  copyright  for  this  and  succeeding  volumes  of  the 
•Year  Book."  I  respectfully  ask  the  same  kind  consideration 
previously  extended  to  Dr.  Huntington. 

A  limited  number  of  copies  of  Volume  I.  are  still  on  hand, 
and  any  one  receiving  this  volume  and  not  already  possessing 
Volume  I.  can  receive  a  copy  upon  application. 

Hkr.m.xn  a.  Mktz. 
Nkw  Yokk  City.  March.   1900. 
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Part  1.— NEW  PROCESiSES. 

MERCERISING. 

A  lengthy  article  ou  mercerising  is  of  doubtful  utility  in 
the  Year  Book,  first,  because  the  process  in  its  essential  fea- 
tures is  extant  in  patents,  and  second,  since  these  patents 
seem  to  be  overthrown  one  after  another.  Long  since  it  was 
said  that  the  inventor  seldom  received  anything  from  an  in- 
vention. To-day  there  are  many  arguments  in  support  of  the 
proposition  that  a  man  should  not  take  out  any  patent  at 
all  if  he  can  possibly  avoid  it.  The  writer  had  an  article  in 
the  Forum  maintaining  this  point  some  time  ago.  It  is  rather 
a  pity  that  the  inventor  class  is  thus  discouraged,  for  in  the 
end  the  public  interests  are  not  subserved.  In  the  instance  of 
mercerising,  the  fact  that  caustic  soda  had  a  peculiar  action 
on  cotton  was  well  known,  but  when  it  was  found  out  by  in- 
ventors that  caustic,  employed  under  conditions  that  did  not 
and  could  not  obtain  at  the  time  of  old  John  Mercer,  gave 
effects  which  could  not  have  been  achieved  by  the  said  John, 
it  would  appear  to  the  observant  person  that  something  new 
and  useful  was  chanced  upon  and  brought  to  light,  and  that 
the  inventor  should  be  protected. 

The  cotton  is  gelatinized  or  parchmentized,  and  the  fibres 
are  concentrated  and  rounded  out,  with  the  consequent  effect 
that  the  light  is  reflected  as  the  rays  of  light  are  from  the 
round  silk  fibre. 

The  cuticle  is  generally  completely  demolished,  and  Sea- 
Island  and  Egyptian  cotton  are  better  adapted  for  mercerising, 
because  these  grades  of  cotton  have  the  least  cuticle. 

Fraenkel  and  Friedlander  describe  their  experiments,  and 
to  them  the  fibre  which  has  been  mercerised  appears  thick  and 
cylindrical,  with  a  sunlven  central  cavity.  They  believe  that 
the  caustic  first  forms  an  addition  compound,  which  alters  in 
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presence  of  water  to  a  hydrate.  The  alteration  in  merceris- 
ing is  partly  physical  and  partly  chemical. 

As  they  say.  "this  explanation,  although  sufficient  in  re- 
spect of  the  phenomena  of  mercerisation  in  general,  falls  short 
when  applied  to  the  observations  made  by  Thomas  and  Pre- 
vost,  who  showed  that  the  fibre  when  mercerised  under  ten- 
sion, assumed  a  different  aspect.  See  "Revue  Generale  des 
Matieres  Colorantes."  Also  "Dingler's  Polytechnical  Journal," 
which  has  an  article  by  E.  Hanausek  upon  the  microscopical 
and  micro-chemical  characteristics  of  mercerised  cotton.  Po- 
larised light  seems  to  be  of  considerable  use  in  making  the 
examination  of  mercerised  and  non-mercerised  fiber. 

It  is  thought  that  micro-photographs  of  the  result  actually 
obtained  by  the  Thomas  and  Prevost  patents,  or  indeed  of  any 
machine  working  under  the  tension  idea,  would  show  what 
these  patentees  really  accomplished;  and  that  these  micro- 
photographs  when  compared  with  the  results  of  mercerising 
without  tension,  would  demonstrate  that  Thomas  and  Pre- 
vost had  supplied  the  art  with  a  new  and  useful  improvement 
entitled  to  protection  under  the  law  of  civilized  countries. 

A  list  of  the  important  patents  in  mercerising,  giving 
them  as  near  as  may  be  in  chronological  order,  is  as  follows,  the 
list  being  more  indicative  than  comprehensive  for  the  reason 
that  exact  data  are  not  available  for  an  exhaustive  list  First 
the  work  of  the  famous  Lancashire  printer,  John  Mercer,  about 
1844-50.  Then  came  the  patents  of  Paul  and  Charles  Etepoully, 
German  patent  30,966;  C.  Garnier  and  F.  Yoland  of  Lyons, 
June  14,  1S84;  all  of  which  patents  refer  to  mercerising  for 
crepe  eff€>cts,  local  contraction  being  effected  in  places  where 
a  resist  had  not  been  printed.  The  last  patent  seems  to  have 
been  supplemented  by  No.  37.658,  December  13,  1885.  Other 
patents  relative  to  crepe  effects  are  the  German  patent  83,314, 
1895,  Heilmann  &  Co.;  89,977,  1895,  Calico  Print  Works  of 
Heidenheim;  English  patent  29,504,  1897,  Binz  and  Boral.  The 
mercerising  patents  of  Lightollen  and  Longhan,  No.  5,713,  1881. 
December  29,  1887,  used  sulphuric  acid  and  zinc  chloride.  H. 
A.  Lowe  took  out  the  English  patent  20,314,  March  15,  1889. 
also  4,452,  1890,  which  refers  to  the  stretching  of  mercerised 
cotton  before  decomposition  of  the  alkali-cellulose;  also  De- 
cember 17.  1889,  and  March  21,  1890,  which  uses  lyes  with  zinc 
oxide.    W.  E.  Kay  and  the  Thornliebank  Company  took  out 
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a  patent  19,388,  1894,  using  a  gum  resist  and  the  "immersion" 
process.  The  same  patentees  have  also  a  later  patent,  20,308, 
1894,  applicable  for  crepe  work. 

The  Thomas  and  Provost  patents  which  appertain  to  the 
mercerising  under  tension  are,  German  patent  85,564,  March 
24,  1895,  the  French  patent  246,244,  March  30,  1895,  and  the 
English  patent  18,040,  September  26,  1895.  There  is  also  the 
supplementary  patent  in  Germany,  97,664,  September  A,  1895, 
to  protect  the  idea  of  stretching  after  mercerisation.  C. 
Brueckner's  successor  has  a  patent  using  a  roller  with  a  sys- 
tem of  hammer  arrangement  for  impregnation.  Bernhardt 
has  the  English  patent  16,840,  1896,  a  Russian  patent  dated 
April  16,  1897,  referring  to  a  hollow  perforated  cylinder  by 
which  lyes  could  be  forced  through  fabric  wound  around  the 
same.  Dr.  A.  Liebmann's  English  patent  19,633,  September  5, 
1897,  among  other  things  disclaims  the  use  of  cotton  other 
than  Sea-Island  and  Egyptian.  Thomas  and  Prevost's  next 
Elnglish  patent  was  September  18,  1896.  A  French  patent,  259,- 
625,  given  to  them  September  11,  1896,  mentions  certain  ma- 
chinery; also  a  supplementary  patent  of  December  28,  1896. 
Liebmann  has  two  English  patents,  September  25,  and  23,741, 
October  26,  1896,  drawn  to  protect  mercerising  an  already  dyed 
fabric;  the  Farbenfabriken  has  a  similar  patent  dated  De- 
cember 19,  1896.  The  October  26  patent  suggests  the  addition 
of  metallic  oxides  to  the  mercerising  bath,  and  glycerine  is 
added.  The  second  Liebmann  patent,  21,492,  covers  a  ma- 
chine. Fliegel's  method,  Austrian  patent  1897,  is  for  a  ma- 
chine. Kleinewefer's  Sons,  of  Crefeld,  have  a  patent  on  a 
machine,  French  patent  265,764,  October  26,  1896;  English 
patent  7,083,  '97,  in  which  the  yarn  is  wound  on  a  drum  of  a 
centrifugal.  Seyffert  has  a  French  patent,  462,471,  and  also 
English  patents,  the  latter  having  date  December  16,  1896,  and 
these  patents  are  designed  to  cover  stretching  the  goods 
with  the  lye  in  them,  and  drying.  The  Farbwerke  Hoechst 
has  patents,  French,  German  and  English — the  EJngllsh  bear- 
ing date  December  28,  1896,  and  relate  to  the  question  of  crepe 
effects.  Schneider's  Austrian  patent,  December  20,  1896,  and 
French  patent  264,539,  relate  to  the  use  of  sulphides  of  alkalies. 
The  fibre  is  treated  under  tension  at  ordinary  temperatures, 
and  the  patent  claims  the  use  of  alcohol,  benzol,  aniline,  par- 
afiSnee,  petroleum,  turpentine  and  other  solvents  of  fats  and 
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waxes.  R.  and  E.  Wolf,  of  Elberfeld,  have  a  patent  December 
30,  1896,  for  moire  effects.  Mommer  &  Co.,  January  5,  1897, 
cover  mercerising  such  goods  as  stockings,  and  the  idea  seems 
to  be  to  put  blocks  inside  the  fabrics  to  prevent  the  shrinking. 
E.  Ungnad  has  a  German  patent  in  Januarj%  1897,  for  the 
use  of  goods  having  silk  in  them.  E.  W.  Friedrich,  of  Chem- 
nitz, has  the  German  patent  of  January  15,  1897,  and  the  pat- 
entee employs  carbonic  and  sulphurous  acid  after  the  lye. 
Haubold,  of  Chemnitz,  has  a  machine  patented  January  26, 
1897.  Carl  Ahnert,  of  Barcelona,  has  a  French  patent  263,912, 
February,  1897,  and  also  a  German  patent  for  the  use  of  soap 
preceding  the  lye  bath.  A  patent  of  the  Societe  Anonyme  des 
Blanchiment.  Teinture  et  Impression,  is  dated  March  1,  1897, 
No.  264,546.  in  which  ether  and  the  like  is  used.  To  this  patent 
the  use  of  ammonium  sulphocyanide  was  added  April  28.  1897; 
and  subsequently,  the  use  of  acetone,  glycerine,  and  aldehydes. 
The  Compaguie  Parisienne  des  Couleurs  d'Aniline,  March  15, 
1897,  patented  the  stretching  of  already  mercerised  goods. 
Wolff  Brothers,  Nauendorf,  April  5,  1897,  have  a  machine  pat- 
ent. The  Societe  Eugene  Crepy,  Lille,  has  the  Einglish  pat- 
ent 9,056,  of  April  9,  1898,  being  a  machine  using  a  funnel 
arrangement  for  dropping  the  lye  on  the  fibre.  Thomas  and 
Prevost,  have  an  English  patent  April  14.  1897,  covering  pres- 
sure in  addition  to  tension.  O.  Gehrenbeck  has  a  machine 
patent  in  Austria,  April  22,  1897.  covering  the  drying  in  a 
stretched  condition  and  washing  afterwards.  Hoechst  has 
English  patent  10.784,  April  30,  1897.  German  patent  98,600,  in 
which  alkaline  silicates  are  added  to  the  mercerising  bath. 
Wyser's  method  is  a  machine  patent,  French  No.  272,944.  noll- 
fus  Mieg  &  Co.  have  the  French  patent  of  June  4, 1897-October 
2,  1897,  No.  261.459,  designed  to  cover  the  stretching  after 
mercerisation  and  the  washing,  and  during  the  operation  of 
drying.  Thomas  and  Prevost's  patent  of  June  10,  1897,  covers 
special  machinery.  This  is  an  English  patent,  with  a  French 
patent  of  about  a  year  later.  Friedrich  has  French  patent 
268,971,  July  2-November  20,  1897,  using  gases.  SchaefEer  and 
Hiegel,  July,  1897,  have  a  patent  for  a  machine.  Bonbon  took 
out  the  French  patent  269,138,  July  28-November  25,  1897.  cov- 
ering a  process  for  mercerising  and  passing  the  goods  upon 
rollers  while  wet.  Auguste  and  Henri  Pinet  have  the  French 
patent  of  August  6,  1897,  covering  the  use  of  alcoholic  caus- 
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tics  mixed  with  glutinous  substances.  Societe  Vanoutryve  et 
Cie.,  of  Roubaix.  has  a  French  patent  269,550,  267,987,  July  18- 
August  9,  October  21,  1897.  concerning  special  machinery,  the 
goods  being  steamed  while  stretched.  Also  268,381,  July  2, 
November  4,  1897,  269,700,  August  17,  December  10,  1897. 
Kleinwefer's  Sons,  of  Crefeld,  have  a  machine  patent,  August 
14,  1897.  Glauchau.  August  17,  1897,  assumes  the  patenting 
of  caustic  potash  in  lieu  of  caustic  soda.  Farbenfabriken 
Elberfeld,  August  18,  1897,  uses  glycerine  and  avoids  stretch- 
ing. Schiefner's  method  runs  threads  immediately  from  the 
lye  to  a  reel  running  in  water.  Gehrenbach's  method  mer- 
cerises in  loose  condition,  stretches,  dries  and  washes  without 
tension,  then  dyes.  Societe  Lecompte  &  Dupres,  of  Roubaix, 
September  2,  1897,  is  a  machine  patent,  perforated  drum  being 
employed.  Wyser,  of  Aarau,  September  7,  1897,  is  a  machine 
patent.  David,  of  Paris,  has  patent  270,437,  September  13,  1897- 
January  5.  1898,  relating;  to  neutralizing  the  lye  with  carbonic 
acid.  A  supplementary  patent  covers  the  bicarbonate. 
David's  English  patent,  26,277,  1897,  covers  a  vacuum.  Societe 
Meyer  FVeres,  of  Paris,  270,670,  September  22,  1897-January 
10,  1898,  relates  to  the  use  of  a  vacuum.  Hoffmann,  of  Neu- 
gersdorf.  Saxony,  October  18,  1897,  is  a  machine  patent.  Bon- 
neville's process  is  to  impregnate  the  fibre  with  a  fat  or  oil, 
and  the  higher  alcohols  mentioned,  together  with  mineral  oils, 
paraffins,  petroleum,  ether,  vaseline,  etc.  W.  G.  Heys,  of 
Manchester,  forces  the  mercerising  liquid  through  the  yarns  of 
threads  as  they  are  passed  between  rollers  maintaining  the 
tension.     Some  other  patents  are  as  follows:  — 

U.  S.  patents— 600,826,  600,827.  German  patents—  French 
patents— 238,246,  244,259,625.  Australian— 45-3797,  46-2260. 
English  patents— 18,040,  •95;  20,714,  '96;  20,716,  '96.  Belgian 
patents— 92.001,  119,665,  121,781,  124,052,  124,053.  124,054.  Ital- 
ian patents— 41,513,308. 

These  given  patents  and  processes  are  taken  from  the  many 
trade  papers  and  technical  journals,  an(^  it  is  only  fair  to  say 
that  errors  of  transcription  render  it  impossible  to  offer  the 
list  as  one  of  verified  accuracy.  Paul  Gardner's  book  Is  recom- 
mended. The  intention  has  been  to  give  an  idea  of  the  mul- 
titude of  patents  relating  to  one  of  the  most  important  techni- 
cal improvements,  which  has  unfortunately  yielded  no  net 
return  to  the  inventors  so  far  as  is  known. 
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Some  of  the  available  machines  are  Haubold's,  of  Chemnitz; 
Mommer's,  Bernhardt's,  of  Zittau,  and  the  Augsburg  Calico 
Works'  machine.  Haubold's  passes  the  goods  direct  from  the 
foulard  to  a  tenter  frame;  Bernhardt's  treats  the  goods  in 
rolled  up  condition;  the  Augsburg  machine  uses  a  foulard. 
The  Cohn  machine  made  by  Ernest  Grether  &  Co.,  Manchester, 
is  not  without  decided  advantages. 

SILK  "SCROOP" 

or  crackle  is  said  to  be  given  to  mercerised  cotton  by  baths 
alternating  through  olive-oil  soap,  and  acetic  acid.  Citric  acid 
is  suggested.    Calcium  chloride  is  also  named  as  available. 

MERCERISED  CLOTH 

previously  dyed  with  turkey  red,  aniline  black,  etc..  can  be 
stopped  from  bleeding  by  passing  the  dyed  yams  previous  to 
weaving,  through  a  solution  of  albumen  100  parts,  glycerine 
10  parts  in  1,000  parts  water. 

SYNTHETIC  INDIGO  VS.  NATURAL  INDIGO. 

Not  since  the  days  of  the  alizarine  controversy  has  a  sub- 
ject arisen  involving  such  colossal  interests  in  the  dyeing 
industry  as  the  synthesis  of  indigo  on  a  successful  industrial 
scale.  The  work  has  been  followed  so  strenuously  and  with 
such  scientific  perfection  from  step  to  step,  that  the  admira- 
tion of  chemists  the  world  over  has  been  excited.  The  Bad- 
ische  Anilin  and  Soda  Fabrik  has  well  won  the  medal  of  the 
Societe  Industrielle  de  Mulhouse,  and  there  are  few  honors 
more  highly  prized  than  a  medal  from  this  society. 

The  situation  of  the  growers  of  indigo  in  the  East  is  spoken 
of  in  a  Singapore  newspaper,  the  "Straits  Budget."  It  dis- 
cusses the  matter  of  synthetic  indigo  versus  the  natural  prod- 
uct at  some  length,  saying  that  the  competition  sits  heavily 
upon  all  who  are  interested  in  natural  indigo,  especially  in 
India.  "The  demand  for  the  synthetic  indigo  is  growing 
largely,  not  in  Europe  and  Africa  alone,  but  in  the  Eastern 
markets.  The  claims  that  are  put  forward  on  its  behalf  are 
of  the  most  formidable  kind;  and  they  will,  perhaps,  meet  with 
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the  more  serious  attention,  seeing  that  artificial  indigo  is  not 
one  of  the  surprises  of  modern  chemistry,  suddenly  sprung  up 
on  the  industrial  world.  The  same  patient  and  laborious 
process  of  experimental  synthesis  which  resulted  in  the  pro- 
duction of  alizarine  (the  coloring  matter  of  madder)  from  coal- 
tar,  has  been  pursued  for  many  years  in  the  artificial  pro- 
duction of  indigotine.  the  coloring  matter  of  indigo."  Statis- 
tics show  a  decline  of  34.5  per  cent,  in  the  export  of  indigo 
in  the  Indian  trade.  The  United  States  consul  at  Batavia,  Mr. 
Sidney  B.  Everett,  states  that  although  the  situation  may  be 
desperate  as  regards  British  India  and  the  Straits,  the 
indigo  industry  has  been  holding  its  own  very  well  in  Java. 
That  this  is  due  to  certain  qualities  of  .lava  indigo  is  the  opin- 
ion of  many  parties,  as  will  appear  presently,  for  a  very  ener- 
getic discussion  has  been  precipitated  by  parties  interested,  as 
to  the  use  and  value  of  certain  concomitants  of  natural  indigo. 
Natural  indigo  seems  to  contain  besides  indigotine,  indigo  red, 
indigo  brown,  indigo  gluten  and  mineral  constituents,  which 
latter  are  known  collectively  under  the  name  "ash  compo- 
nents." The  proportions  of  these  various  constituents  are  very 
variable.  The  indigotine  may  range  from  20  to  80  per  cent.; 
the  red,  2  to  10  per  cent;  brown  1  to  6  per  cent.;  gluten  2  to 
5  per  cent.;  ash  3  to  20  per  cent.  Then  there  is  the  moisture 
from  3  to  6  per  cent.  Chemical  analysis  does  not  give  explicit 
information  regarding  these  bodies,  and  we  are  left  to  the 
sometimes  arbitrary  opinion  of  the  dyers  as  to  whether  this 
or  that  is  of  value  or  not. 

It  is  claimed,  as  proof  that  indigo  red  is  of  value,  that  Java 
indigo  cannot  be  advantageously  used  for  all  purposes  on  ac- 
count of  its  low  per  cent,  of  indigo  red;  Java  indigo  has  a 
higher  per  cent,  of  indigo  red,  but  too  little  indigo  red  in  pro- 
portion to  the  indigotine.  Berzelius  stated  that  indigo  red 
dyed  wool  a  dirty  brown  red  shade,  yielded  on  reduction  a 
colorless  prwluct,  and  sublimed  in  vacuum  without  decomposi- 
tion. Schutzenberger  states  positively  that  by  indigo  red  the 
shade  of  the  dyeing  is  rendered  more  purple  than  the  shade 
obtained  by  pure  indigo.  Manhlewski  in  the  "Chemlker  Zei- 
tung."  contends  that  the  constitution  of  indigo  red  is  not  quite 
unknown,  what  is  generally  understood  as  indigo  red  being 
the  indirubine  of  Schunck;  further  it  is  contended  that  the 
indigo  red  of  Berzelius  was  not  a  uniform  substance,  while  the 
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indimbine  of  Schnnck  can  be  isolated  from  commercial  indi- 
goes  with  ease.  The  "Berliner  Berichte,"  1895.  p.  539,  shows 
the  formula  and  constitntion  of  indimbine.  Sigismund  Lang, 
in  ihe  "Chemiker  Zeitung,"  1897,  rxL,  p.  961,  considers  indigo 
red  as  a  necessary  ingredient  in  fixing  indigotine.  He  claims 
that  indigo  pure  is  not  a  fast  color.  On  the  other  hand,  Carl 
Bucher,  "Chemiker  Zeitung,"  1897,  xxi.,  p.  1,005.  claims  that 
the  role  of  indigo  red  has  been  greatly  overestimated.  That 
the  indigo  white  permeates  the  fibre  and  is  there  changed  to 
indigo  blue,  but  the  indigo  red  does  not  penetrate  the  fibre 
to  the  like  degree.  He  also  says  that  the  use  of  Turkey  red  oil 
in  lien  of  indigo  gelatine  allows  of  a  regulation  in  the  amount 
of  the  dyeing  assistant,  and  places  it  in  the  control  of  the 
colorist  The  "Leipziger  Farbcr  Zeitung."  1899,  pp.  17-21,  fur- 
ther states  that  for  a  warm  vat,  an  indigo  of  relatively  more 
indigo  red  is  needed  than  for  a  cold  vat.  and  that  the  de^er 
tones  demand  an  indigo  with  a  higher  percentage  of  indigo 
red  whether  on  wool  or  on  cotton,  and  particularly  in  the  case 
of  hea^T  goods.  Further,  that  dyeings  made  with  indigo  hold- 
ing no  indigo  red  bleed  and  mb  off,  the  more  so  the  deeper  the 
color:  and  that  indigo  holding  appreciable  amounts  of  red  is 
more  difficultly  reducible  than  those  holding  little.  In  this  con- 
nection the  patent  for  the  manufacture  of  indigo  red  is  apro- 
pos. The  American  patent  is  625,268,  May  16,  1899.  to  Knietsch 
and  Seidel. 

The  "Leipziger  Farber  Zeitung."  1899,  pp.,  17-21.  attributes 
the  preference  of  many  dyers  for  the  natural  product  to  the 
indigo  glue.  As  is  well  known,  the  Badische  Anilin  and  Soda 
Fabrik  recommends  that  soaps,  starch,  glue,  casein  and  the 
like  be  added  to  the«indigo  vat.  French  patent  267.627,  June 
5,  1897;  also  "Revue  G^nerale  des  Matieres  Colorantes,  1897. 
p.  217;  1898,  p.  90.  Indigo  gluten  is  extractable  by  dilute 
hydrochloric  acid.  Berzelius  named  it  indigo  glue  or  gliadine, 
and  he  regarded  is  as  closely  allied  to  vegetable  dextrine  or 
gluten.  Carl  Bucher  in  the  "Farber  Zeitung"  ix.  (3),  33-35. 
states  that  the  fastness  of  an  indigo  is  more  or  less  influenced 
by  the  presence  of  indigo  red.  indigo  brown  and  indigo  glu- 
ten. The  glutinous  substances  form  a  "cement  between  the 
cell  wall  of  the  cotton  fibre  and  the  dye.  as  well  as  between 
the  individual  particles  of  the  dye  themselves.  If  these  sub- 
stitutes are  coagulative  bodies,  then  a  lake  is  formed. 
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Indigo  blown  cau  be  obtained  by  treating  ground  indigo  with 
caustic  potash  or  soda,  when  the  brown  goes  into  solution. 
Indigo  brown  in  solution  is  therefore  only  present  in  those 
vats  where  caustic  is  used;  where  no  caustic  is  used,  the  brown 
can  play  no  part  in  the  dyeing  operations.  Berzclius  describes 
indigo  brown  as  a  dyestuff  which  combines  with  the  bases,  and 
which  occurs  plentifully  in  combination  with  lime  in  the 
cheaper  grades  of  indigo.  It  may  be  isolated  by  extrac;ting 
with  dilute  sulphuric  acid,  and  then  treating  with  boiling 
caustic  soda.  Berzelius  recognized  indigo  brown  as  a  nitrog- 
enous body  and  called  attention  to  the  insolubility  of  its 
lime  compound.  Bucher  says.  "Indigo  brown  is  only  injurious 
when  free  alkalies  are  used." 

The  mineral  or  ash  compounds  vary.  Berzelius  found 
chalk,  sand  and  similar  mineral  substance. 

The  Societe  Industrielle  de  Mulhouse  made  the  whole  ques- 
tion the  subject  for  a  prize,  and  the  part  played  by  indigo  red 
and  brown  in  the  dyeing  of  cotton  was  to  be  proven;  to  find 
out  whether  these  bodies  were  injurious  or  essential  for  the 
production  of  fast  and  vivid  colors.  Ph.  Schwerzenberg  and 
also  Schwartz  brought  forward  papers  on  the  subpect.  See 
Bulletin  de  la  Societe  Industrielle  de  Mulhouse,  x.,  1S37,  413- 
425.     Their  conclusions  were  formulated  as  follows: — • 

1.  Glue.  The  greater  part  is  dissolved  in  the  vat,  and  the 
rest  is  in  the  sediment;  it  has  no  influence  in  the  dyeing  opera- 
tions. 

2.  Brown.  The  indigo  brown  produces  an  insoluble  com- 
pound with  the  lime  of  the  vat,  and  remains  in  the  sediment, 
having  therefore  no  influence  in  the  dyeing. 

3.  Red.  This  is  in  part  precipitated  on  the  fibre  along  with 
the  blue;  neither  the  beauty  nor  the  brightness  nor  the  fast- 
ness is  improved. 

The  American  patents  of  the  past  year  for  indigo  blues  are 
here  inserted: — 

Blve  Dvk  .\M)  PitncEss  OF  M.vKiNd  Same.     P.\tknt  No.  617,651, 
I>A'iKi)  Jaxiauy  10,  1899. 

Livingston  Gifford,  of  Jersey  City,  New  Jersey,  Administra- 
tor of  Karl  Heumaun,  deceased,  assignor  to  the  Badische 
Anilin  and  Soda  Fabrik,  of  Ludwigshafen,  Germany.     Blue  dye 
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and  process  of  making  same.  Patent  No.  617,631,  dated  Janu- 
ary 10.  1S99.  In  previous  applications  for  Letters  Patent  the 
preparatiOD  of  blue  coloring-matter  from  phenyl-glycoco], 
from  phenyl-glycocol  carboiTlic  acid,  and  of  a  new  dyestaff 
resembling  indigo  in  many  respects  from  tolyl-glycocol.  all 
by  the  action  of  caustic  soda  or  some  equivalent  undo*  suitable 
conditions  on  these  bodies  hare  been  described. 

This  invention  involves  the  discovery  that  either  ordinary 
indigo  or  a  new  dyestuif  allied  to  indigo,  or  mixtures  of  ordi- 
nary indigo  Tith  the  said  new  dyestuff,  can  be  obtained  by 
treating  ethyl-phenyl-^ycoctrf  with  a  caustic  alkali  or  its 
equivalent  and  subsequently  oxidizing  the  product.  The  nature 
of  the  ultimate  product  depends  upon  the  conditions  observed 
when  treating  the  said  ethyl-phenyl-glycocol  with  the  caustic 
alkali  or  equivalent,  as  aforeaiid.  Thus  if  the  ethyl-phenyl- 
glycocol  be  melted  with  the  alkali  at  a  temperature  of  about 
370°  centigrade  for  a  suitable  length  of  time  a  product  con- 
sisting of  ordinary  indigo  can  be  obtained;  but  if  the  operation 
be  carried  on  at  a  higher  tempoature  and  in  the  manner  sub- 
stantially as  hereinafter  described  a  product  consisting,  mainly 
or  entirely,  of  a  new  dyestuff  allied  to  indigo  is  obtained.  The 
conditions  of  operating,  which  result  in  the  formation  of  a 
product  consisting,  mainly  or  entirely,  of  ordinary  indigo  and 
which  constitute  a  new  process  for  the  production  of  indigo 
fnun  ethyl-phenyl-glycocol,  are  not  claimed  in  this  application 
for  Letters  Patent^  but  form  the  subject-matter  of  a  separate 
application  filed  December  17.  1S97.  Serial  No.  662.306. 

The  invention  for  which  protection  is  asked  by  this  applica- 
ticm  for  Letters  Patent  is  the  production  of  the  aforementioned 
new  dyestuff  allied  to  indigo.  This  new  dyestuff  differs  from 
indigo  in  many  respects,  bat  resembles  tiiis  most  valuable  dye- 
stuff  with  suficient  closeness  to  permit  of  its  substitution  for 
it  in  many  ways. 

The  ethyl-phenyl-glycocol  used  in  this  invention  results 
from  the  interaction  of  monoeth'yl-anilin  and  monochlor-acetic 
acid.  It  is  preferably  prepared  by  heating  together  one  molec- 
ular proportion  of  monochlor-acetic  acid  and  two  molecular 
proportions  of  mono-ethyl-anllin  at  first  for  about  three  hours 
at  a  temperature  of  about  100°  centigrade  and  suheequently  for 
about  four  hours  longer  at  a  temperature  of  about  110^  to  115' 
centigrade.    The  product  when  cold  is  mixed  with  water  and 
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treated  with  a  slight  excess  of  alkali.  The  unused  mouoethyl- 
anilin  which  separates  out  is  removed  from  the  aqueous  solu- 
tion, and  this  is  then  made  slightly  acid  with  acetic  acid.  If 
not  too  much  water  has  been  taken,  a  portion  of  the  ethyl- 
phenyl-glycocol  will  separate  out  as  an  oil.  The  whole  can 
be  isolated  by  extracting  with  a  suitable  solvent,  such  as 
ether,  and  distilling  off  the  solvent.  The  ethyl-phenyl-glycocol 
is  thus  obtained  as  a  thick  yellowish  oil. 

As  an  example  of  the  manner  in  which  this  invention  can 
be  carried  into  practical  effect  the  following  directions  are 
given  for  the  manufacture  of  the  new  indigo  compound:  Mix 
about  one  part  of  ethyl-phenyl-glycocol  (obtained  as  above 
described  or  in  any  other  way)  with  about  three  parts  of 
caustic  potash  and  heat  the  mixture  rather  quickly  to  a  tem- 
perature of,  say,  about  350"^  centigrade.  Continue  heating  for 
some  minutes  or  until  the  orange  color  of  the  melt  no  longer 
increases  in  intensity.  Cool  quickly,  dissolve  the  melt  in 
water,  and  then  blow  air  through  the  solution  until  no  more 
blue  precipitate  forms.  Filter,  wash  with  water  containing  a 
little  hydrochloric  acid,  then  with  cold  alcohol,  and  dry  the 
residual  dyestuff.  The  new  dyestuff  thus  obtained  in  its  un- 
sulfonated  form  is  a  deep-blue  powder,  giving  a  lustrous 
bronze-like  streak  on  rubbing.  Like  indigo,  it  is  insoluble  in 
water;  but  it  differs  from  indigo  in  being  more  soluble  in  most 
other  solvents  in  ordinary  use.  Thus  it  is  soluble  to  a  certain 
extent  in  alcohol  and  gives  on  boiling  an  intensely  blue  solu- 
tion. It  is  also  sufficiently  soluble  in  ether,  benzene  and 
glacial  acetic  acid  to  yield  blue-colored  solutions.  It  is  slightly 
soluble  in  anilin  in  the  cold  and  more  soluble  on  boiling,  and 
the  solution  is  blue-green  in  color.  It  can  be  applied  to  fiber 
in  the  same  ways  as  ordinary  indigo — that  is  to  say,  it  can 
be  used  in  the  vat  or  in  the  form  of  new  sulfo-acid  soluble  in 
water  obtained  by  the  action  of  sulphuric  acid  on  it.  The  shades 
obtained  in  each  case  are  decidedly  greener  than  those  ob- 
tained with  other  indigo  compounds  now  known. 

In  the  above,  caustic  soda  or  a  mixture  of  caustic  soda  and 
caustic  potash  acts  in  the  same  way  as  does  caustic  potash 
itself. 

It  is  the  intention  to  cover  the  dyestuff  generically  without 
limitation  as  to  whether  it  be  unsulfonated  or  sulfonated. 
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What  is  claimed  is: — 

L  As  a  new  article  of  manofactore  the  herein-described  new 
dyestuff,  which  can  be  derived  from  ethyl-phenyl-glycocol.  and 
which  in  its  unsnlfonated  form  when  dry  is  a  deep-blue  pow- 
der giving  a  lastrous  bronze-like  streak  on  rubbing,  like  indigo 
is  insolable  in  water  but  it  is  soluble  in  alcohol  to  a  certain 
extent,  giving  on  boiling  an  intensely  blue  solution:  it  is  also 
sufficiently  soluble  in  benzene,  ether  and  glacial  acetic  acid 
to  give  blae-colored  solutions:  it  is  soluble  in  anilin  in  the 
cold  and  more  readily  on  boiling,  and  the  solution  is  blue- 
green;  it  dyes  both  from  the  vat  and  in  the  form  of  sulfo-acid 
decidedly  greenish  shades  of  blue  substantially  as  described. 

2.  The  process  of  manufacturing  a  dyestuff  which  consists 
in  melting  ethyl-phenyl-glycocol  with  alkali  and  subsequent 
oxidation  as  by  an  air-blast^  substantially  as  described. 


Pbocess  chp  Makhtg  Ixdigo  Colorixg-Matters.       Patext  No. 
617,652.  Dated  jArviART  10.  1899. 

Lrvingston  Gifford,  of  Jersey  City.  Xew  Jersey.  Admin- 
istrator oi  Karl  Heumann.  deceased,  assignor  to  the  Badische 
Anilin  and  Soda  Fabrik,  of  Lodwigshafen.  Germany.  Process 
of  making  indigo  coloring-matters.  Patent  No.  617.652,  dated 
January  10,  1899.  In  several  applications  for  patent  processes 
are  described  for  the  manufacture  of  indigo  coloring-matters 
invented  by  the  late  Professor  Karl  Heumann.  (see  German 
patents  No.  54,626.  of  May  6.  189«):  No.  58.276,  of  August  15. 
1890;  No.  61,712,  of  December  30.  1890,  and  No.  63,309.  of  March 
10,  1890),  which  consist  in  treating  various  glycocol  deriva- 
ttves  with  caostic  soda  or  caustic  potash  at  suitable  tempera- 
tares  and  oxidizing  the  leuco  compotmds  so  obtained  to  con- 
vert them  into  the  coloring-matters. 

This  Invention  consists  of  an  improvement  in  the  first  pari 
of  the  above-named  process,  whereby  a  better  yield  can  be 
obtained.  The  improvement  consists  in  using  instead  of  caus- 
tic soda  of  caustic  potash,  alone  or  mixed  with  one  another, 
either  or  both  of  these  alkalies  admixed  with  quicklime. 

In  all  the  processes  above  referred  to  this  inventor  has 
found  that  it  is  advantageous  to  add  fresh  quicklime  to  the 
caustic  alkali  used  in  the  melt,  the  beneficial   efiec:   being 
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that  a  higher  yield  of  the  leuco  compound,  and  consequently 
of  the  indigo  coloring-njatter.  is  in  each  case  obtained. 

The  following  example  will  serve  to  show  how  this  inven- 
tion is  carried  into  effect  in  practice:  — 

Mix  together  one  hundred  parts  of  ortho-tolyl-glycocol,  four 
hundred  and  fifty  parts  of  caustic  potash  tor  of  a  mi.xture  of 
equal  parts  of  caustic  potash  and  caustic  soda),  and  one  hun- 
dred and  thirty  parts  finely-powdered  fresh  quicklime.  Heat 
these,  while  stirring  quickly,  to  270°  centigrade,  excluding  the 
air  as  far  as  possible,  raise  the  temperature  within  about  ten 
minutes  from  270°  to  300°  centigrade,  allow  the  melt  to  cool, 
dissolve  in  water,  preventing  contact  with  the  air  as  far  as 
conveniently  po&sible.  filter  till  free  from  lime  and  pass  a 
stream  of  air  through  the  solution  until  no  further  precipitate 
of  the  coloring-matter  takes  place,  filter,  wash  with  water, 
with  a  little  hydrochloric  acid,  and  finally  again  with  water, 
and  dry.  This  addition  of  quicklime  to  the  melt  can  be  made 
in  all  cases  without  regard  to  the  glycocol  used.  The  quan- 
tltv  of  quicklime  is  so  chosen  that  a  melt  which  is  not  too  thick 
ID  be  readily  stirred  is  obtained. 
What  is  claimed  is:  — 

The  improvement  in  the  process  of  manufacturing  indigo 
coloring-matters  from  glycocol  derivatives,  consisting  in  add- 
ing quicklime  to  the  caustic  alkaline  melt,  in  which  the  glyco- 
col  derivatives   are   treated,   substantially   as   described. 

Di.MF.riivr.   iNDifio   .vnd   Fuockss   of  Makinc    It.       No.    619,883. 
Dated  FEniUARY  21,  1899. 

Livingston  Gifford.  of  Jersey  City,  New  Jersey,  admin- 
istrator of  Karl  Heumann.  deceased,  assignor  to  the  Badische 
.\nilin  and  Soda  Fabrik.  of  Ludwigshafen.  Germany.  Dim- 
fthyl  indigo  and  process  of  making  it.  No.  619,883,  dated  Feb- 
ruary 21.  1899.  Although  ortho-tolyl-glycocol.  which  can  be 
prepared  by  the  action  of  mono-chlor-acetic  acid  on  ortho-tol- 
uidin,  has  been  known  to  chemists  since  the  year  1880,  (see 
Journal  of  the  Chemical  Society.  38.  387;  Berichte  der 
Deutschen  Chemischen  Gesellschaft  13,  137,)  still  up  to  the  time 
of  the  present  invention,  it  is  believed  that  it  has  found  no 
application  in  the  arts  and  that  it  was  not  known  that  it  could 
in  any  way  be  used  in  the  manufacture  of  useful  dyestuffs. 
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The  present  invention  includes  the  discovery  that  by  suita- 
ble treatment  this  body  (ortho-tolyl-glycocol)  can  be  converted 
into  a  new  blue  dyestuff  possessing  most  valuable  qualities. 
Judging  from  the  manner  of  its  formation  this  dyestuff  is  a 
dimethyl  derivative  of  indigo.  It  differs  from  indigo  in  its 
chemical  constitution  and  in  some  of  its  properties,  but  still 
resembles  this  most  valuable  dyestuff  in  its  dyeing  properties, 
being  capable  of  applioation  to  the  fibre  in  the  same  way  and 
yielding  slightly  different  shades,  so  that  it  is  capable  of 
entirely  supplanting  natural  indigo  in  many,  if  not  all,  of  its 
applications. 

The  following  is  an  example  of  the  manner  in  which  this 
new  dyestuff  can  be  prepared:  Mix  thoroughly  about  one 
part,  by  weight,  of  tolyl-glycocol  and  two  parts,  by  weight,  of 
solid  caustic  potash  and  heat  the  mixture  rapidly  to  a  tem- 
perature of  about  300°  centigrade  and  then  gradually  to  about 
335^  to  340'  centigrade,  until  the  orange  color  of  the  melt  no 
longer  increases  in  intensity.  During  this  operation  exclude 
the  air  as  far  as  possible.  Next  dissolve  the  melt  in  water 
and  blow  air  through  until  no  more  blue  precipitate  forms. 
Filter,  wash  with  water  containing  a  little  hydrochloric  acid, 
and  finally  with  cold  alcohol,  and  dry  the  indigo  compound 
which  remains  on  the  filter.  Instead  of  the  caustic  potash  iu 
the  above  example  caustic  soda  can  be  used  or  mixtures  of  the 
two  alkalies.  The  new  dyestuff  thus  obtained  in  its  unsulfon- 
ated  form  is  a  dimethyl  indigo.  It  resembles  ordinarj'  indigo 
in  appearance,  being  a  dark-blue  powder  acquiring  a  copper- 
colored  luster  on  rubbing.  On  heating  it  volatilizes  and  sub- 
limes with  purple-red  vapor.  It  is  insoluble  in  water  and 
slightly  soluble  in  alcohol,  particularly  when  hot.  It  is  some- 
what soluble  in  benzene  at  ordinary  temperatures  and  more 
easily  on  heating,  whereas  ordinary  indigo  is  very  nearly  or 
practically  quite  insoluble  in  this  liquid.  It  is  also  some- 
what soluble  in  cold  anilin.  When  dyed  upon  cotton  from  the 
indigo-vat.  a  greener  shade  of  blue  is  obtained  than  with  ordi- 
nary indigo.  By  sulfonation  under  suitable  conditions  it  can 
be  converted  into  new  sulfo-acids,  in  which  form,  as  well  as  in 
its  unsulfonated  form,  it  is  generically  claimed  herein,  but 
which  constitutes  the  subject-matter  also  of  a  separate  appli- 
cation for  Letters  Patent.  Serial  No.  662.305.  filed  December  17, 
1897.     These  sulfo-acids   are   soluble   in   water  and   dye  wool 
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from  the  acid-bath,  giving  redder  shades  of  blue  than  do  the 
ordinary  indigo-sulfo-acids  known  in  commerce  as  "indigo- 
carmin. 

The  following  examples  are  given  of  the  manner  in  which 
the  sulfonation  may   be  accomplished. 

Example  1:  Mix  about  one  part,  by  weight,  of  the  new 
blue  dyestuff  with  about  ten  parts,  by  weight,  of  ordinary  con- 
centrated sulphuric  acid  heat  the  mixture  at  the  tempera- 
ture of  the  boiling-water  bath  until  a  test  portion  yields  a 
clear  solution  in  water.  This  point  being  arrived  at,  dissolve 
the  whole  in  water  and  precipitate  the  sulfo-acid  from  the 
solution  by  the  addition  of  common  salt.  Filter,  press,  and 
dry,  and,  if  desired,  convert  into  an  alkaline  salt. 

Example  2:  Mix  about  one  part,  by  weight,  of  the  new  blue 
dyestuff  with  about  six  parts,  by  weight,  of  weakly-fuming  sul- 
phuric acid  and  allow  the  mixture  to  stand  at  a  temperature 
of.  say,  about  50°  centigrade  or  at  a  lower  temperature  until 
a  sample  is  readily  soluble  in  water.  The  lower  the  tempera- 
ture at  which  the  sulfonation  is  conducted  the  longer  is  the 
time  required  to  attain  complete  solui)ility  in  water.  The 
sulfo-acid  formed  is  isolated  in  the  manner  above  described — 
namely,  by  dissolving  the  whole  in  water,  precipitating  with 
common  salt,  filtering,  pressing,  and  drying. 

Instead  of  concentrated  or  fuming  sulphuric  acid  mono- 
chlor-hydrin  sulphuric  acid  or  sulphuric  acid  mixed  with  dehy- 
drating agents  can  be  used,  when  the  result  is  similar  and  the 
same  product  is  obtained. 

This  new  dyestuff  in  the  form  of  the  free  sulfo-acid  is  char- 
acterized by  the  following  properties:  It  is  a  dark-blue  pow- 
der, resembling  indigo-carmin  in  appearance,  readily  soluble 
in  both  hot  and  cold  water.  It  is  scarcely  soluble  in  alcohol 
and  practically  insoluble  in  ether.  Boiling  glacial  acetic  acid 
only  dissolves  it  in  sufficient  quantity  to  just  color  the  solution 
weakly  blue,  whereas  the  sulfo-acid  of  ordinary  Indigo,  known 
in  commerce  as  "indigo-carmin,"  dissolves  in  such  quantity 
in  boiling  glacial  acetic  acid  that  the  solution  is  very  Intensely 
blue.  This  new  sulfo-acid  dyes  wool  from  the  boiling-acid 
bath,  yielding  redder  shades  of  blue  than  the  above-mentioned 
indigo-carmin. 

What  is  claimed  is:  — 

1.     As  an  article  of  manufacture,  a  new  blue  dyestuff  which 
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can  be  derived  from  ortho-tolyl-glycocol  and  which  in  its  un- 
sulfonated  form  is  a  dimethyl  indigo  and  has  the  following 
composition  C.^Hi^NjO^;  it  resembles  ordinary  indigo  in  appear- 
ance being  when  dry  a  dark-blue  powder;  on  heating,  it  vola- 
tilizes and  sublimes,  yielding  purple-red  vapors;  it  is  insoluble 
in  water,  slightly  soluble  in  alcohol,  particularly  when  hot;  it 
is  somewhat  soluble  in  benzene  at  ordinary  temperatures  and 
more  easily  on  heating,  whereas  ordinary  indigo  is  very  nearly 
or  practically  quite  insoluble  in  this  solvent;  it  is  also  some- 
what soluble  in  cold  anllin;  it  gives  greener  shades  on  cotton 
when  dyed  from  the  vat  than  ordinary  indigo  does;  when  dyed 
in  the  form  of  its  new  soluble  suLfo-acids  it  gives  redder  shades 
on  wool  than  do  the  ordinary  indigo  sulfo-acids. 

2.  The  process  of  manufacturing  a  dyestoff  which  consists 
ia  melting  ortho-tolyl-glycocol  with  alkali  and  sabsequeut 
oxidation  by  suitable  means  such  as  an  air-blast,  substantially 
as  described.. 

Blie  Dye  and  Process  of  Making  Same.    No.  619,884,  Dated 
Febbiaby  21,  1899. 

Livingston  Gifford,  of  Jersey  City,  administrator  of  Karl 
Heumann.  deceased,  assignor  of  the  Badische  Anilin  and  Soda 
Fabrik,  of  Germany.  Blue  dye  and  process  of  making  same. 
Patent  No.  619,884,  dated  February  21,  1899.  In  pursuing  in- 
vestigations of  the  formation  of  coloring-matter  of  the  indigo 
series  by  heating  certain  aromatic  glycocols  with  alkalies  and 
oxodizing  the  leuco  compounds  so  obtained,  as  described  in 
German  Patent  No.  51.626.  said  inventor  found  further  that 
ethyl-para-tolyl-glycocol  can  also  be  successfully  converted  by 
this  method  into  an  indigo"  coloring-matter. 

Ethyl-para-tolyl-glycocol  can  be  made  in  different  ways — 
as,  for  example,  by  ethylating  para-tolyl-glycocol  or  by  the 
reaction  of  mono-chlor-acetic  on  mono-ethyl-para-toluidin. 
There  is  given  below  a  method  which  yields  good  results:  — 

One  molecule  of  mono-chlor-acetic  acid  is  heated  with  two 
molecules  of  mono-ethyl-para-toluidin  for  three  hours  to  100' 
centigrade  and  then  for  about  two  hours  more  to  120°  centi- 
grade. The  mass  is  next  thrown  into  water,  mixed  with  an 
excess  of  alkali,  and  the  precipitated  mono-ethyl-para-toluidin 
is  senarated  from  the  watery  solution.     The  latter  is  then  care- 
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fully  acidulated  with  hydrochloric  acid,  when  the  glycocol  sep- 
arates partially  as  an  oil.  The  portion  which  still  remains  in 
solution  may  be  obtained  by  extraction  with  ether.  In  this 
manner  is  obtained  the  ethyl-para-tolyl-glycocol  in  the  form 
of  a  thick  yellowish  oil. 

The  conversion  of  the  ethyl-para-tolyl-glycocol  Into  indigo 
coloring-matter  is  effected  by  melting  with  caustic  alkalies  (say 
one  part  of  ethyl-para-tolyl-glycocol  to  two  parts  of  dry  caus- 
tic potash)  and  oxidizing  by  passage  of  air  through  the  leuco 
compound  which  is  formed.  The  dyestuff  so  obtained  dyes  in 
a  manner  closely  resembling  ordinary  indigo,  and  it  is  the 
greener  and  more  soluble  in  alcohol  accordingly  as  the  dura- 
tion of  the  melt  is  shorter  and  its  temperature  higher.  It  dyes 
more  intensely  blue  and  is  more  insoluble  in  alcohol  the  longer 
the  duration  and  lower  the  temperature  of  the  melt.  In  the 
melt  the  limits  of  the  temperature  are  from  300°  to  350°  cen- 
tigrade and  the  duration  from  two  to  ten  minutes. 

On  melting  with  an  excess  of  caustic  soda  the  coloring-mat- 
ter is  decomposed  and  an  oil  distills  off  which  solidifies  on 
cooling  and  consists  mainly  of  para-toluidin. 

The  coloring-matter  produced  from  ethyl-para-tolyl-glyco- 
ool,  whether  the  temperature  employed  was  higher  or  lower  or 
whether  the  fusion  was  continued  for  a  longer  or  a  shorter 
time,  can  be  converted  into  a  sulfonic  acid  soluble  in  water  ac- 
cording to  the  method  which  is  customary  with  indigo.  It  is 
introduced,  for  example,  into  four  or  five  times  as  much 
slightly-fuming  sulfuric  acid  and  heated  for  a  few  hours  to 
about  60°  centigrade.  This  sulfonated  mixture  can  be  used 
directly  in  dyeing.  If  it  is  desired  to  separate  the  sulfonic 
acid  from  it,  the  mixture  is  poured  into  water,  precipitated 
with  common  salt,  filtered,  pressed,  and  dried. 

It  is  the  intention  to  cover  hereby  the  dyestuff  without 
limitation  as  to  whether  it  be  unsulfonated  or  sulfonated. 

The  coloring-matter  thus  oiitained  is  in  a  state  of  a  blue 
micro-crystalline  precipitate  which  when  dried  and  powdered 
is  in  the  form  of  a  blue  powder  which  no  longer  shows  a 
crystalline  structure  with  certainty.  The  sample  filed  is  in  this 
latter  condition. 

What  Is  claimed  as  new,  and  desired  to  be  secured  by  Let- 
ter Patent,  is:  — 

1.    The   process   for   the   manufacture   of  coloring-matters 
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of  the  indigo  series,  consisting  in  heating  ethyl-para-tolyl- 
glycocol  with  a  caustic  alkali,  and  converting  the  leuco  com- 
pound so  produced  into  the  coloring-matter  by  oxidation,  sub- 
stantially as  described. 

2.  As  a  new  article  of  manufacture  the  greenish-blue  in- 
digo coloring-maiter.  which  can  be  derived  from  ethyl-para- 
tolyl-glycocol  and  which  is  when  unsulfonated  soluble  in  alco- 
hol and  which  when  melted  with  an  excess  of  caustic  soda 
is  decomposed  and  yields  an  oily  distillate  which  solidifies  on 
cooling  and  consists  mainly  of  para-toluidin,  and  when  sul- 
fonated is  soluble  in  water  and  capable  of  use  directly  in  dye- 
ing, all  substantially  as  hereinbefore  described. 

Bi.iE  Gi.Y<(ui)i.  Dye.     No.  620.442.  Febiuauy  28,  1899. 

Livingston  Gifford,  of  Jersey  City,  Administrator  of  Karl 
Heumann.  deceased,  assignor  of  the  Badische  Anilin  and  Soda 
Fabrik.  of  Germany.  Blue  Glycocol  Dye  No.  G20.442.  February 
28.  1899.  In  pursuing  investigations  of  the  formation  of  color- 
ing-matter of  the  indigo  series  by  heating  certain  aromatic 
glycocols  with  alkalies  and  oxidizing  the  leuco  compounds  so 
obtained,  as  described  in  German  Patent  No.  54.626,  said  inven- 
tor found  further  that  ethyl-ortho-tolyl-glycocol  can  also  be 
successfully  converted  by  this  method  into  an  indigo  coloring- 
matter. 

Ethyl-ortho-tolyl-glycocol  tan  be  made  in  different  ways — 
as.  for  example,  by  ethylating  ortho-tolyl-glycocol  or  by  the 
reaction  of  mono-chlor-acetic  acid  on  mono-ethyl-ortho-tolui- 
din.  There  is  given  below  a  method  which  yields  good 
results. 

One  molecule  of  mono-chlor-acetic  acid  is  heated  with  two 
molecules  of  mono-ethyl-ortho-toluidin  for  two  hours  to  100° 
centigrade  and  then  for  six  to  eight  hours  to  120°  centigrade. 
The  mass  is  next  thrown  into  water,  mixed  with  an  excess  of 
alkali,  and  the  precipitated  mono-ethyl-ortho-toluidin  is  sepa- 
rated from  the  watery  solution.  The  latter  is  then  carefully 
acidulated  with  hydrochloric  acid,  when  the  glycocol  sei>arates 
partially  as  an  oil.  The  portion  which  still  remains  in  solu- 
tion may  be  obtained  by  extraction  with  ether.  In  this  man- 
ner is  obtained  the  ethyl-ortho-tolyl-glycocol  in  the  form  of  a 
thick  yellowish  oil.  which,  however,  crystallizes  after  some 
time.  Recrystallized  from  benzene  it  melts  at  63°  to  64°  cen- 
tigrade.    It  is  easily  soluble  in   alcohol,  ether,  benzene,  and 
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glacial  acetic  acid,  hut  not  so  easily  soliiblp  in  water.    With 
alkali  it  yields  easily-soluble  salts. 

The  conversion  of  the  ethyl-ortho-lolyl-glycocol  into  indigo 
coloring-matter   is  effected    by    melting   with   L-austlc   alkalies 
(using,  say.  one  part  of  ethyl-ortho-tolyl-glycocol  to  two  parts 
dry  caustic  potash)  and  oxidizing  the  leuco  compound  which  is 
formed.     The  melting  is  conducted  in  such  a  way  that  a  tem- 
perature of  about  350°  centigrade  is  quickly  reached,  and  then 
this  temperature  is  maintained  for  a  few  minutes.     Take  tests 
from  time  to  time  and  dissolve  in  water  and  pass  air  through. 
As  soon  as  no  increase  in  the  quantity  of  blue  dyestuff  formed 
in  successive  test  portions  can  be  noticed  the  melt  is  complete. 
After  dissolving  the  melt  in  water  the  leuco  compound  is  ox- 
idized by  the  air  and  the  precipitate  formed  is  filtered,  washed, 
and  dried.     The  dyestuff  is  thus  obtained  in  an  insoluble  form. 
The  dyestuff  so  obtained  is  a  dark  blue  powder,  which  is  nearly 
insoluble  in  alcohol.    It  can  be  introduced  into  a  vat  and  is 
converted  into  a  water-soluble  form  by  sulfonating.     It  differs 
from  ordinary  indigo  by  yielding  somewhat  greener  hues  on 
cotton  in  the  vat  and  by  dyeing  wool  with  its  sulfo  acid  a 
somewhat  redder  shade.    When  melted  with  an  excess  of  caus- 
tic soda,  the  coloring-matter  is  decomposed  and  an  oil  distils 
off  which  consists  mainly  of  ortho-toluidin. 

The  coloring-matter  produced  from  ethyl-ortho-tolyl-glyco- 
col can  be  converted  into  a  sulfonic  acid  soluble  in  water  by 
heating  it  with  about  ten  times  as  much  concentrated  sulfuric 
acid  on  the  water-bath  for  some  time  or  by  introducing  It  into 
four  or  five  times  as  much  slightly-fuming  sulfuric  acid  and 
heating  for  a  few  hours  to  about  50^  to  60°  centigrade.  This 
sulfonated  mixture  can  be  used  directly  on  dyeing.  If  it  is 
desired  to  separate  the  sulfonic  acid  from  it.  the  mixture  is 
poured  into  ice-water,  precipitated  with  common  salt,  filtered, 
pressed,  and  dried.  The  above  said  conditions  in  the  tempera- 
ture and  duration  of  it  can  be  varied  in  very  wide  limits. 

It  is  the  intention  to  cover  hereby  the  dyestuff  without 
limitation  as  to  whether  it  be  in  the  unsulfonated  or  sulfonated 

form. 

What  is  claimed  as  new.  and  desired  to  be  secured  by  let- 
ters Patent,  is:  — 

1.  The  process  for  the  manufacture  of  coloring-matters  of 
the  indigo  series,  consisting  in  heating  ethyl-ortho-tolyl-glyco- 
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col  with  caustic  alkali,  and  converting  the  lenco  compound  so 
produced  into  the  coloring-matter  by  oxidation,  substantially 
as  hereinbefore  described. 

2.  As  a  new  article  of  manufacture  the  blue  coloring-mat- 
ter, which  can  be  derived  from  ethyl-ortho-tolyl-glycocol  and 
which  is  when  unsulfonated  nearly  insoluble  in  alcohol  and  in 
the  vat  gives  greener  hues  on  cotton  than  ordinary  indigo  and 
when  melted  with  an  excess  of  caustic  soda  it  is  decomposed 
and  yields  a  distillate  consisting  mainly  of  ortho-toluidin  and 
when  sulfonated  is  soluble  in  water  and  capable  of  use  directly 
in  dyeing,  all  substantially  as  hertinbetf  re  described. 

Blue  Dyk.    Lfttehs  Patent  No.  621,652,  Dated  Maech  21,  1899. 

Livingston  Gifford.  of  Jersey  City,  New  Jersey,  Admin- 
istrator of  Karl  Heumann,  deceased,  assignor  to  the  Badische 
Anilin  and  Soda  Fabrik.  of  Ludwigshafen.  Germany.  Blue  dye 
Letters  Patent  No.  621.652.  dated  March  21.  1899.  Although 
ortho-tolyl-glycocol  which  can  be  prepared  by  the  action  of 
mono-chlor-acetic  acid  on  ortho-toluidin  has  been  known  to 
chemists  since  the  year  1880,  (see  journal  of  the  Chemical 
Society,  38,  387,  Berichte  der  Deutschen  Chemischen  GeseU- 
schaft  IS,  131,)  still  up  to  the  time  of  the  present  invention  it 
is  believed  that  it  had  found  no  application  in  the  arts  and 
that  it  was  not  known  that  it  could  in  any  way  be  used  in  the 
manufacttjre  of  useful  dyestuffs. 

The  present  invention  includes  the  discovery  that  by  suit- 
able treatment  this  body  ortho-tolyl-glycocol  can  be  converted 
into  a  new  blue  dyestufE  possessing  most  valuable  properties. 
Judging  from  the  manner  of  its  formation  this  dyestuff  is  a 
dimethyl-derivative  of  indigo.  It  differs  from  indigo  in  its 
chemical  constitution  and  in  some  of  its  properties,  but  still 
resembles  this  most  valuable  dyestuff  in  its  dyeing  properties, 
being  capable  of  application  to  the  fiber  in  the  same  ways  and 
yielding  slightly  different  blue  shades,  so  that  it  is  capable  of 
entirely  supplanting  natural  indigo  in  many,  if  not  all.  of  its 
applications. 

The  following  is  an  e.^ample  of  the  manner  in  which  the 
said  new  dyestufE  can  be  prepared:  Mix  thoroughly  about  one 
part,  by  weight,  of  tolyl-glycocol  and  two  parts,  by  weight,  of 
solid  caustic  potash  and  heat  the  mixture  rapidly  to  a  tempera- 
ture of  about  300°  centigrade  and  then  gradually  to  about  335° 
to  340°  centigrade  until  the  orange  color  of  the  melt  no  longer 
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increases  in  intensity.  During  this  operation  exclude  the  air 
as  far  as  possible.  Next  dissolve  the  melt  in  water  and  blow 
air  through  until  no  more  blue  precipitate  forms.  Filter,  wash 
with  water  containing  a  little  hydrochloric  acid,  and  finally 
with  cold  alcohol,  and  dry  the  indigo  compound  which  re- 
mains on  the  filter.  Instead  of  the  caustic  potash  In  the  above 
example  caustic  soda  can  be  used  or  mixtures  of  the  two 
alkalies.  The  new  dyestuff  thus  obtained  resembles  ordinary 
indigo  in  appearance,  being  a  dark-blue  powder  acquiring  a 
copper-colored  luster  on  rubbing.  On  heating  it  volatilizes  and 
sublimes  with  purple-red  vapor.  It  is  insoluble  in  water  and 
slightly  soluble  in  alcohol,  particularly  when  hot.  It  is  some- 
what soluble  in  benzene  at  ordinary  temperatures  and  more 
easily  on  heating,  whereas  ordinary  indigo  is  very  nearly  or 
practically  quite  insoluble  in  this  liquid.  It  is  also  somewhat 
soluble  in  cold  anilin.  When  dyed  upon  cotton  from  the  indi- 
go-vat,  a  greener  shade  of  blue  is  obtained  than  with  ordinary 

indigo. 

This  new  blue  dyestuff  in  its  unsulfonated  form  is  not 
claimed  in  this  application  for  Letters  Patent,  but  forms  the 
subject-matter  of  a  separate  application,  filed  December  27. 
1897,  Serial  No.  663,715.  The  present  invention  is  based  upon 
the  discovery  that  the  said  blue  dyestuff  can  by  sulfonation 
be  converted  into  a  new  sulfoacid,  a  dyestuff  readily  soluble  in 
water,  differing  in  its  chemical  and  dyeing  properties  from  or- 
dinary indigo-blue  sulfonated,  known  in  commerce  as  "indigo- 
carmine." 

As  examples  to  illustrate  this  invention  and  the  manner  in 
which  it  can  be  carried  into  practical  effect  the  following  direc- 
tions are  given: — 

Example  1:  Mix  about  one  part,  by  weight,  of  the  new  blue 
dyestuff  with  about  ten  parts,  by  weight,  of  ordinary  concen- 
trated sulfuric  acid  and  heat  the  mixture  at  the  temperature  of 
the  boiling-water  bath  until  a  test  portion  yields  a  clear  solu- 
tion in  water.  This  point  being  arrived  at,  dissolve  the  whole 
in  water  and  precipitate  the  sulfoacid  from  the  solution  by  the 
addition  of  common  salt.  Filter,  press,  and  dry  and,  if  desired, 
convert  into  an  alkaline  salt. 

Examplo  2:  Mix  about  one  part,  by  weight,  of  the  new 
blue  dyestuff  with  about  six  parts,  by  weight,  of  weakly-fuming 
sulfuric  acid  and  allow  the  mixture  to  stand  at  a  temperature 
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of.  say,  about  50  centigrade  or  at  a  lower  temperature  until 
a  sample  is  readily  soluble  in  water.  The  lower  the  tempera- 
ture at  which  the  sulfonation  is  conducted  the  longer  is  the 
time  required  to  attain  complete  solubility  in  water.  The  sul- 
foacid  formed  is  isolated  in  the  manner  above  described — 
namely,  by  dissolving  the  whole  in  water,  precipitating  with 
common  salt,  filtering,  pressing,  and  drying. 

Instead  of  concentrated  or  fuming  sulfuric  acid  mono-chlor- 
hydrin  sulfuric  acid  (SO:,HCl)  or  sulfuric  acid  mixed  with 
dehydrating  agents  can  be  used,  when  the  result  is  similar  and 
the  same  product  is  obtained. 

This  new  dyestuff  in  the  form  of  the  free  sulfoacid  is  char- 
acterized by  the  following  properties:  It  is  a  dark-blue  powder 
resembling  indigo-carmine  in  appearance,  readily  soluble  in 
both  hot  and  cold  water.  It  is  scarcely  soluble  in  alcohol  and 
practically  insoluble  in  ether.  Boiling  glacial  acetic  acid  only 
dissolves  it  in  sufficient  quantity  to  just  colorize  the  solution 
weakly  blue,  whereas  the  sulfoacid  of  ordinary  indigo,  known 
in  commerce  as  "indigo-carmine,"  dissolves  in  such  quantity 
in  boiling  glacial  acetic  acid  that  the  solution  is  very  intensely 
blue. 

This  new  sulfoacid  dyes  wool  from  the  boiling-acid  bath, 
yielding  redder  shades  of  blue  than  the  above-mentioned  in- 
digo-carmine. 

What  is  claimed  is:  — 

As  a  new  article  of  manufacture  the  sulfoacid  which  can  be 
derived  from  caustic  alkalies  and  tolyl-glycocol  and  which  is  a 
dark-blue  powder  readily  soluble  both  in  hot  and  cold  water, 
scarcely  soluble  in  alcohol,  practically  insoluble  in  ether;  boil- 
ing glacial  acetic  acid  only  dissolves  it  in  sufficient  quantity  to 
just  color  the  solution  weakly  blue;  it  dyes  wool  from  the  boil- 
ing-acid bath,  yielding  redder  shades  of  blue  than  the  above- 
mentioned    indigo-carmine,    substantially   as    described. 

Blue  Coloki.noMattek  axo  Puoc'e.s.>^  ok  M.vmI'Actiiiini;  Sa.mk. 
Letter.s  Patent  No.  622,139,  Dated  Maucii  28,  1899. 

Livingston  Gifford,  of  Jersey  City,  New  Jersey,  Admin- 
istrator of  Karl  Heumann,  deceased,  assignor  to  the  Badische 
Anilin  and  Soda  Kabrik,  of  Ludwigshafen,  Germany.  Blue 
coloring-matter  and  process  of  manufacturing  same.     Letters 
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Patent  No.  1)212.139.  dated  March  28.  1899.  This  invention  is 
based  upon  the  discovery  that  phenyl-glycocol  can  be  con- 
verted into  a  useful  blue  coloring-matter  by  melting  with  a 
caustic  alkali  and  subsequently  oxidizing  the  product,  which 
has  the  character  of  a  Icuco-compound. 

The  following  is  an  example  of  the  manner  in  which  the 
invention  can  best  be  carried  into  effect.  The  parts  are  by 
weight:  One  (1)  part  of  phenyl-glycocol  (which  can  be  ob- 
tained, as  is  well  known,  from  mono-chlor-acetic  acid  and  ani- 
lin)  Bcrichte  der  Deiitschen  Cliemischen  Gesellschaft,  Vol.  10, 
p.  2046)  is  mixed  with  about  two  (2)  parts  of  dry  caustic  potash 
and  the  mixture  heated  in  a  retort  to  a  temperature  of  about 
two  hundred  and  sixty  degrees  centigrade  (260°  C.)  or  higher. 
According  as  the  amount  of  the  leuco-comiMDund  increases  the 
melt  assumes  a  deep  orange  color,  so  that  the  appearance  of 
the  mass  serves  as  a  guide  in  telling  when  the  operation  is 
completed.  When  finished,  the  entire  melt  is  allowed  to  cool 
and  is  then  dissolved  in  water.  A  stream  of  air  is  passed 
through  this  solution  and  the  precipitate  formed  is  filtered, 
washed  with  water,  then  with  very  dilute  hydrochloric  acid, 
and  finally  with  alcohol.  The  residual  blue  dyestuff  is  then 
dried. 

The  proportions  and  the  temperature  above  prescribed  may 
be  varied  considerably  without  materially  altering  the  nature 
of  the  result.  Also  instead  of  phenyl-glycocol,  its  salts,  ethers, 
or  anhydride  (known  as  diphenyl-diketo-piperazin  or  as  dip- 
henyl-diaci-piperazin),  (Bericfite  der  Deutschen  Chemischen 
Gesellschaft.  Vol.  10,  p.  1967;  Vol.  16,  p.  1040;  Vol.  21,  pp.  1258, 
1665;  Vol.  22,  p.  1777),  also  amido  and  substituted  amido-de- 
rivatives,  such  as  its  anilid,  can  be  used,  when  the  result  is 
similar.  Caustic  soda  or  a  mixture  of  caustic  soda  and  caustic 
potash  act  in  the  same  way  as  does  caustic  potash  itself.  Also 
other  oxidizing  agents  besides  the  air  can  be  used  in  the  final 
operation. 

The  above-mentioned  leuco  compound  is  of  an  orange  color 
and  gives  a  yellowish  solution  in  water,  which  on  exposure  to 
the  air  or  on  oxidation  by  some  reagent  yields  the  dye- 
stuff. 

The  above-mentioned  dyestuff  when  dried  is  a  deep  blue  to 
greenish  powder,  giving  a  lustrous  bronze-like  streak  on  rub- 
bing;  it  is  insoluble  in  water;  it  is  somewhat  soluble  in  alco- 
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hoi  and  siTes  on  boiling:  an  intensely  blue  solution;  it  is  suffi- 
ciently soluble  in  etber.  benzene,  and  glacial  acetic  acid- to  yield 
blue-colored  solutions:  it  is  slightJy  soluble  in  anilin  in  the 
cold,  nuM-e  soluble  on  boiling,  and  the  solution  is  bJue  green 
in  color.    In  the  form  of  its  sulfo  acids  it  is  soluble  in  water. 

What  is  claimed  is: — 

L  As  an  article  of  manufacture,  the  hereinbefore-flescribed 
blue  dyestuff  which  can  be  produced  from  phenrl-glycocol,  and 
which  in  its  unsnlfonated  form  is  insoluble  in  water  and  in 
alcohol  gives  a  solution  which  becomes  intensely  blue  on  boil- 
ing, and  is  sufficiently  soluble  in  ether,  benzene  and  glacial 
acetic  acid  to  yield  blue-colored  solutions,  and  in  anilin  is 
slightly  soluble  in  the  cold  and  more  soluble  on  boiling,  and 
whidi  dyestuff  in  its  sulfonated  form  is  soluble  in  water. 

2.  The  herein-described  process  of  manufacturing  a  dye- 
stuff  which  consists  in  melting  a  phenyl-glycocol  body  with 
alkali,  and  subsequent  oxidation  by  a  blast  of  air  or  similar 
means,  substantially  as  described. 

3.  The  process  of  manufacturing  a  leuco  compound  which 
consists  in  melting  a  phenyl-g;lyoocol  body  with  alkali,  sub- 
stantially as  described. 

PBOfESS    OF    M.*.KIXG    IlfOrOO.      SPBCTFICATIOX    FoKMLXG    PaET    OF 

Lettebs  Patent  No.  626,231,  Dated  JrxE  6,  1899. 

Bemhard  Heymann,  of  Elberfeld,  Germany,  Assignor  to  the 
Farbeii&.briken  of  Elberfeld  Company,  of  New  York.  Process 
of  making  indigo.  Specification  forming  part  of  Letters  Patent 
No.  626,231.  dated  June  6,  1899.  In  United  States  Patent  No. 
618.096,  dated  January  24,  1899,  I  have  described  the  production 
of  a  new  diaceiyl  derivative  of  indoxyl. 

My  present  invention  relates  to  the  transformation  of  the 
said  indoxyl  compound  into  indigo;  and  it  consists  in  general 
in,  first,  treating  the  diacetyl-indoxvl  with  saponifying  agents 
in  order  to  split  off  the  acetyl  groups,  and.  secondly,  trans- 
forming the  free  indoxyl  thus  obtained  with  suitable  oxidizing 
a{:ent6,  such  as  the  oxygen  of  the  air,  into  indigo. 

In  carrying  out  my  new  process  practically  I  can  proceed 
as  follows  (without  limiting  myself  to  the  particulars  given) : 
One  kilo,  by  weight,  of  diacetyl-indoxvl  is  stirred  into  six- 
teen liters  of  a  five-per-cent,  caustic-soda  lye,  and  the  result- 
ing mixture  is  heated  with  continuous  stirring  at  about  100' 
oentigrade  until   the  who]e    diacetyl-indoxyl    has    dissolved. 
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Subsequently  a  current  of  air  is  introduced  into  the  liquid  until 
the  quantity  of  indigo,  which  begins  to  separate  immediately, 
no  longer  increases.  If  this  stage  is  reached,  the  indigo  is 
Altered  off.  washed  with  water,  and  dried.  The  dyestuff  is  thus 
obtained  in  a  very  pure  state. 

Having  now  described  my  invention  and  in  what  manner 
the  same  is  to  be  performed,  what  I  claim  as  new,  and  desire 
to  secure  by  Letters  Patent,  is:  — 

The  process  for  the  production  of  indigo,  which  process 
consists  in  first  saponifying  diacetyl-indoxyl.  with  caustic  alka- 
line lyes,  secondly  oxidizing  the  saponified  product,  for  which 
purpose  the  oxygen  contained  in  the  air  may  be  used,  finally 
separating  the  indigo  so  produced  from  the  reaction  mixture 
by  filtration,  substantially  as  described. 

CHROME  MORDANT  ON  INDIGO  BOTTOM. 

Goods  which  are  bottomed  first  with  indigo  must  be  treated 
with  chrome  advisedly,  otherwise  a  stripping  results  with  its 
attendant  loss.  Bichrome  with  sulphuric  acid  or  bisulphate  of 
soda  should  not  be  used.  Bichrome  alone  is  not  to  be  recom- 
mended. Tartar  or  lactic  or  lactoline  is  better,  but  bichrome 
lactic  and  sulphuric  acid  is  said  to  be  the  best.  This  may  be 
explained  by  saying  that  the  chromic  acid  from  the  bichrome 
and  sulphuric  acid,  is  reduced  by  the  lactic. 

INDIGO  DYEING— ECONOMY  IN. 

Soxhlet,  in  the  German  patent  94,015,  suggests,  (1)  treating 
with  a  solution  containing  five  per  cent,  of  potassium  perman- 
ganate, one  per  cent,  of  magnesium  sulphite,  and  two  per  cent, 
of  aluminium  sulphite  at  50°  centigrade;  or,  (2)  treating  with  a 
solution  of  five  per  cent,  of  potassium  permanganate,  and  then 
for  fifteen  minutes  in  a  separate  bath  containing  ten  per  cent, 
of  chromium  sulphite  at  25°  centigrade. 

PROCESSES  FOR  SILK  EFFECT. 

E.  Heberlein,  French  patent  257,045.  enters  fiber  into  an 
clher-alcohol  solution  of  collodion. 

Jacob's  process,  coats  also  with  collodion. 
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Jenny's  method,  impregnates  the  cotton  with  nitro-cellulose 

dissolved  in  soda  lye,  and  then  this  is  acidified.    German  pat- 
ent 98,602. 

Process  of  Ungnad,  impregnates  the  cotton  with  a  caustic 
solution  of  silk,  and  then  this  is  neutralized  with  carbonic  acid' 
or  by  a  solution  of  an  alkaline  carbonate.  G^erman  patent 
98,&68. 

Another  process  for  silk  effect  is  to  animalize  the  vegetable 
fiber  by  the  use  of  horn  substance-keratin.  Keratin  is  simi- 
lar to  fibrin  and  it  is  recommended  to  dissolve  it  in  a  5-10  per 
cent  solution  of  phosphoric  acid  at  50-  C.  Caustic  soda  is 
also  suggested  as  solvent.  The  dry  fiber  is  to  be  printed  with 
the  keratin  solution,  dried  and  passed  through  a  bath  of  cal- 
cium chloride  holding  %  per  cent,  magnesium  chloride.  The 
phosphates  of  lime  combine  with  the  keratin  to  produce  a  per- 
manent precipitate,  while  the  phosphate  of  magnesium  is 
claimed  to  give  the  silk-like  gloss  to  the  fiber. 

It  is  proposed  to  dye  wool  and  cotton  unions  in  one  bath 
by  "animalizing"  the  cotton  by  previously  treating  with  casedn 
in  ammonia.  With  this  'mordant"  fixed  on  the  goods  by  a 
drying  and  then  a  steaming,  the  dyeing  can  be  done  with  wool 
ctriors  and  the  dyeing  is  said  to  be  regular.  Casein  Is  some- 
times found  in  the  market  under  the  name  of  lactarin.  It  is 
made  from  skim  milk  by  the  addition  of  a  weak  acetic  acid, 
and  the  precipitated  casein  is  filtered  out,  washed  and  dried.  It 
is  insoluble  in  water,  but  readily  soluble  in  alkaline  water, 
ammonia  or  borax. 

SILK  OR  WOOL  APPEARANCE. 

A  Russian  patent  has  been  given  for  a  process  for  convert- 
ing tissue  to  the  look  and  feel  of  silk  or  wool,  and  the  process 
is  to  paint  the  tissue  over  with  a  linseed  oil  varnish,  to  which 
a  gum  solution  is  added;  after  a  coating  the  tissue  has  a  uni- 
form layer  of  silk  or  wool  powder,  by  means  of  a  sieve.  The 
goods  are  then  calendered  and  brushed.  For  some  grades  the 
gum  solution  alone  is  employed. 

COTTON  WITH   UNEN  FINISH. 
This  is  said  to  be  achieved  by  Marot  and  Bonnet,  by  the 
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use  of  alkaline  copper  solution.  Water,  2.25  liters,  is  mixed 
with  an  equal  volume  of  ammonia,  and  to  this  4.5  liters  of  a 
solution  of  copper  sulphate  is  added,  which  solution  contains 
150  grams  of  copper  sulphate  per  liter,  and  350  grams  of  caus- 
tic soda  of  ir>.5  B^.  The  cotton  is  steeped  in  this  solution  and 
it  acquires  a  blue  color;  160  grams  of  caustic  is  added  to  the 
liquor  and  the  cotton  again  steeped  in  the  bath;  before  the 
third  bath  150  grams  more  caustic  is  added,  and  when  the  cot- 
ton is  removed  from  this  last  bath,  it  has  lost  the  blue  color, 
and  according  to  the  patent  has,  when  dry,  the  feel  not  of 
cotton,  but  of  linen.  A  receipt  recommended  by  Depierre  is 
10  kilos,  flour,  3  kilos,  starch,  10  kilos.  China  clay,  1.6  kilos. 
Marseilles  soap.  .6  kilos,  white  wax,  .4  kilos,  tallow,  60  grams 
ultramarine  and  4  liters  glycerine  of  28  Beaume.  These  are 
boiled  up  with  the  necessary  amount  of  water,  made  up  to 
120  liters  and  applied  hot:  the  goods  are  then  dried,  dampened, 
friction-calendered  and  then  treated  four  times  on  the  high 
pressure  mangle. 

VISCOSE  AND  VISCOID. 
Cotton,  or  in  other  words,  cellulose,  treated  with  caustic, 
appears  to  form  first  an  addition  product  called  alkali  cellu- 
lose, and  this  falls  to  a  hydrate  when  the  alkali  cellulose  is 
washed  well  with  water.  The  intermediate  compound  has 
recently  been  the  subject  of  considerable  experimentation,  and 
it  has  been  found  that  when  treated  with  bisulphide  of  car- 
bon this  alkali-cellulose  produces  a  compound  which  forms 
with  water  a  solution  of  great  viscosity.  Cotton  itself  has 
had  from  time  almost  immemorial  as  solvents  copper  oxide 
ammonia,  and  zinc  chloride,  but  this  alkali-callulose  com- 
pound, which  is  near  of  kin  to  mercerized  cotton,  has  not 
had  the  attention  it  deserved  until  recently.  The  viscose 
patents  are  8,700.  May,  1892;  German  patent  70,999,  .January  12, 
1893;  French  patent  261,540,  November  23.  1896.  Viscoid  is  the 
viscose  dried  in  plates,  sheets  or  the  like.  The  applications 
are  quite  manifold.  Sizing  of  cloth  and  paper;  an  imitation 
leather  is  producible,  not  dissimilar  to  pantasote  or  pegamoid; 
as  a  substitute  for  glue  it  has  equal  power  with  much  less  cost. 
These  applications  given  here  are  those  limited  to  the  tex- 
tile industries,  but  the  list  is  not  to  be  taken  as  exhausting  the 
limits. 
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NEW  SIZINGS. 

Bluminose. — Said  not  to  hurt  colors,  nor  maKe  the  goods 
hygroscopic. — H.  Zweiger,  Wwickau. 

Gelidine. — A  thickener  made  by  J.  &  F.  Scheurer,  Belfast. 
Glyzeramin. — H.  Zweiger,  Zwickau. 

ELECTRICITY  IN  MILLS  AND  WORKS. 

The  Consular  Reports  state  that  at  a  meeting  of  the  In- 
dustrial Society  of  Elbeuf  a  new  process  was  brought  forward 
called  the  "electro-calidor"  process.  The  essential  features 
consist  of  boards  made  by  a  preparation  of  asbestos,  sur- 
rounded by  a  netting  of  German  silver;  this  is  again  covered  by 
paper-pulp. 

The  electric  press  boards  are  used  in  the  following  man- 
ner: On  a  plate  of  sheet  iron  is  placed  a  piece  of  cloth,  be- 
tween the  folds  of  which  are  placed  at  equal  distances  three 
electric  press  boards;  then  there  is  another  plate  of  sheet  iron, 
another  piece  of  cloth,  and  so  on  until  the  press  is  full.  An 
ordinary  press  holds  eight  pieces,  the  folds  of  the  cloth  being 
one  meter  (1.09  yards)  wide. 

The  Messrs.  Blin  employ  a  system  of  hollow  presses,  and  an 
iron  track,  sufficiently  long  to  accommodate  ten,  communicates 
with  each  one  of  their  hydraulic  presses.  Against  the  ceiling 
and  parallel  with  this  track  are  arranged  two  conductors,  one 
positive  and  one  negative.  They  are  placed  on  either  side  and 
a  little  beyond  the  line  of  the  track.  Large  clips  for  transmit- 
ting the  electric  current  are  attached  by  pliable  wires  to  these 
conductors.  The  hollow  press  is  then  placed  between  two  of 
these  clips,  each  of  which  communicates  with  a  movable  verti- 
cal distributer. 

The  distributer  is  a  simple  grooved  rod,  the  conductor  be- 
ing placed  in  the  groove.  Thirty  pliable  wires,  each  terminat- 
ing in  a  spring  clip,  hang  at  an  equal  distance  from  this  distrib- 
uter. 

The  clips  are  readily  adjusted  to  the  metal  corners  of  the 
electric  press  boards,  the  positive  on  one  side  and  the  negative 
on  the  other.  The  current  is  thus  established  and  the  proper 
degree  of  heat  generated,  the  time  necessary  varying  from 
three-fourths  of  an  hour  to  one  hour  and  a  half. 
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There  is  an  economy  of  fuel,  and  the  new  system-  has  other 
and  more  important  points  of  superiority. 

The  first  is  the  perfection  of  the  worlc.  The  heating  of  each 
press,  and  even  of  each  piece,  can  be  regulated  mathematically, 
either  by  varying  the  number  of  press  boards  or  by  increas- 
ing or  diminishing  the  length  of  the  heating.  The  cloth  is 
heated  slowly  and  without  the  inequalities  resulting  from  the 
old  system,  under  which  the  two  ends  of  each  piece  were  almost 
in  contact -witb  plates  heated  to  500°.  All  manufacturers  who 
have  employed  the  new  system  speak  of  this  point  as  a  great 

advantage. 

A  second  advantage  is  the  extreme  cleanliness  with  which 
the  pressing  can  be  effected.  The  old  style  of  plates  heated  in 
an  oven  often  resulted  in  soiling  the  cloth,  which  is  now  en- 
tirely avoided. 

Another  advantage  is  the  economy  in  laborious  handling 
necessitated  by  heating  and  transporting  heavy  cast-iron 
plates.  The  workshops  can  also  be  kept  at  a  lower  tempera- 
ture, more  favorable  to  the  health  of  operators. 

The  heat  generated  in  the  folds  of  the  cloth  is  completely 
utilized  by  the  new  process,  and  a  fraction  less  is  lost  by  radi- 
ation than  under  the  old  system  of  heating  by  plates. 

If  there  is  already  an  electric  plant  in  the  establishment 
(and  few  modern  houses  devoted  to  commerce  or  manufacture 
are  without  one),  the  expense  is  reduced.  The  boards  are  not 
costly,  and  with  proper  care  will  last  several  years. 

LOGWOOD— IMPROVED  EXTRACT  OF. 

According  to  an  English  patent,  75,  '98,  French  patent  273,- 
792,  logwood  extract  is  treated  with  a  current  of  nitrogen 
di-  or  tri-oxide  in  order  to  convert  the  hematoxylon  to  hema- 
tin.  The  gas  is  obtained  from  nitric  acid  and  sugar,  and 
the  gases  thus  obtained  are  diluted  with  air  and  passed  through 
the  logwood  extract  in  water  solution;  at  the  end  of  the  treat- 
ment soda  is  added.  The  product  may  then  be  used  direct  or 
concentrated;  or,  the  solution  may  be  allowed  to  stand,  when 
the  hematin  separates  out. 

Logwood  is  treated  either  in  chip  or  extract  with  a  solution 
of  nitrite  in  order  to  convert  the  hematoxylon  to  hematin. 
Sodium  nitrite,  4  kilos,  mixed  with  10  kilos,  of  sodium  car- 
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bonate  are  employed  for  500  kilos,  of  extract  of  1.215  Sp.  Gr.. 
and  100  liters  of  water;  this  is  heated  to  80=  C.  The  hematin 
sodium  salt  separates  out  on  cooling  as  a  pitchy  mass,  and 
this  may  then  be  dried  in  vacuum  to  a  solid  extract. 

Logwood  extract  is  improved  according  to  patent  14,043 
taken  out  by  J.  E.  and  C.  S.  Bedford  in  L.eeds.  by  oxidizing 
with  manganese  dioxide,  with  or  without  acetic  acid.  The  log- 
wood liquor  is  mixed  with  the  dioxide,  either  with  or  without 
acetic  acid,  and  allowed  to  stand  for  several  hours. 

WOOL  SCOURING. 

In  1893  a  Frenchman  by  the  name  of  Ami6  George  suggested 
his  metiod  for  wool  cleansing.  The  impurities  of  wool  con- 
sist of  different  fatty  substances;  second,  of  a  sticky  substance 
which  is  insoluble  in  water,  soda  ash,  ether,  alcohol  and 
chloroform;  third,  salts,  particularly  the  potash  salts,  soluble 
in  water;  fourth,  of  earthy  constituents,  sand  and  the  like.  It 
is  the  substance  mentioned  under  the  second  head  which  pre- 
vents complete  cleansing  of  the  wool  when  treated  in  the 
usual  way.  This  sticky  substance  is,  however,  readily  de- 
composed by  acids.  It  seems  to  break  up  into  salt  and  fatty 
substance.  Carbonic  acid  is  best  adapted  for  this  purpose  since 
that  does  not  harm  the  wool.  The  inventor  suggests  carrying 
on  the  operation  in  a  closed  vessel  under  such  conditions  that 
the  work  can  be  controlled  readily.  He  says  that  the  best 
temperature  is  37-4S-  centigrade.  It  is  said  that  the  wool 
is  softer  and  the  yield  is  more  favorable  when  compared  with 
the  ordinary  methods  of  scouring  and  cleansing  wool. 

There  can  easily  be  too  much  enthusiasm  on  the  part 
of  the  workman  in  regard  to  the  temperature.  The  boiling- 
point  is  readily  noted  and  thermometers  are  considered  a  lux- 
ury by  many  manufacturers,  and  it  is  even  more  difficult  to 
get  your  average  workman  to  listen  to  advice  on  the  subject  of 
moderate  temperatures.  It  remains  a  fact,  however,  that  the 
wool  scoured  at  about  100=  Falirenheit,  or  hand-heat,  is  less 
harsh  to  the  feel  than  wool  boiled  in  the  scouring.  The  lusier 
is  better  and  the  wool  has  less  tendency  to  felt.  Wool  drying 
is  often  done  at  a  heat  which  saves  time,  but  loses  those 
qualities  which  give  precedence  to  the  goods  when  they  come 
to  market.     Ordinary  grades  may  be  done  with  soda  ash,  or 
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alkali  as  it  is  termed,  but  finer  grades  should  be  finished  with 
a  soap  solution.  Some  use  common  salt,  or  Glauber's  salt, 
others  use  rice  compounds,  soap-root.  Lychnis  dioica.  Two 
kilos,  of  mild  potash  of  Marseilles  soap  with  IVz  or  3  kilos,  of 
carbonate  of  potash  is  recommended;  this  is  to  be  followed  by 
a  bath  of  soft  warm  water,  to  which  some  ammonia  has  been 
added.  Eicperienced  men  have  advised  that  a  batn  of  very 
dilute  sulphuric  acid  should  follow  the  scouring.  This  is 
partly  to  leave  the  wool  not  on  the  alkaline  side,  and  partly  to 
precipitate  a  thin,  almost  impalpable  cover  of  fat  on  the  wool 
from  the  soap  liquor  which  should  be  used  in  finest  grade  of 
wools.  Heavy  yarns  may  be  treated  with  2  kilos,  of  olive  or 
cottonseed  oil  soap,  and  to  the  bath  6  kilos,  of  soda  crystals 
may  be  added;  this  is  succeeded  by  a  bath  of  warm  water  to 
which  ammonia  has  been  added.  Hasty  manipulation  is 
avoided  by  those  who  would  rather  be  sure  than  sorry. 

The  "Leipziger  Faerber-Zeitung."  1898,  p.  19,  says:  "Soap 
which  contains  common  resin,  water,  glass  and  other  falsifica- 
tions must  be  carefully  avoided.  Resin  soaps  give  a  disagreea- 
ble odor  and  make  the  fiber  yellow  and  sticky;  while  silicate 
of  soda,  although  it  is  a  real  cleansing  agent,  exerts  an  espe- 
cially disadvantageous  action  even  on  the  coarsest  wool." 
The  "Canadian  Journal  of  Fabrics"  condemns  the  use  of 
silicate  of  soda  as  rendering  goods  harsh.  Resin  is  condemned 
by  the  "Dyer  and  Calico  Printer"  as  a  fertile  source  of  uneven 
dyeing. 

Potash  soaps  would  seem  to  be  the  normal  soap,  since 
analyses  of  wool  fat  or  yolk  show  large  per  cents,  of  potash 
with  but  traces  of  soda;  an  analysis  of  yolk  is:  Potassium 
carbonate  86.8  per  cent;  potassium  chloride  9  per  cent.;  soda, 
magnesia,  lime,  irdn,  etc.,  4  per  cent.  Certain  manufacturers 
reject  potash  soaps,  but  it  is  to  be  said  that  there  are  many 
bogus  potash  soaps  on  the  market,  and  perhaps  this  may 
account  for  some  of  the  rejected  "potash"  soaps. 

Oleine,  or  the  so-called  red  oil,  has  a  tendency  to  leave  the 
goods  harsh,  and  this  because  of  the  absence  of  the  glycerine 
set  free  by  usual  saponification. 

Tallow  soaps  contain  stearine  which  is  not  readily  washed 
out,  particularly  in  cold  weather. 

The  advantages  of  borax  is  not  to  be  overlooked. 

Patent  compositions  are  often  found  on  the  market  under 
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various  names.     They  maj-  have  utility,  but  the  consumer  can 
make  them  cheaper  than  he  can  buy  them  in  the  open  market. 

WOOL  GELATIN. 

It  is  a  matter  of  somewhat  common  knowledge  that  silk  is 
dyed  better  in  the  boiled  off  liquor.  The  substances  "boiled 
off"  aid  the  dyeing  materially,  and  there  are  manufacturers 
who  will  boil  off  silk  for  no  further  charge  than  the  advantage 
in  possessing  this  boiled  off  liquor  for  their  dyeing  operations. 
It  now  appears  that  wool  is  not  dissimilar  in  having  some- 
thing to  lose  in  the  preliminary  operations  of  mordanting, 
etc.  The  "Journal  of  the  Society  of  Dyers  and  Colorlsts,"  xiv. 
(8),  167-169,  has  some  pertinent  notes  on  this  matter.  Some 
wool  was  steeped  several  times  in  cold  water  and  then  boiled 
for  two  hours  in  water,  the  solution  was  filtered  and  evap- 
orated. The  amount  of  extract — "wool  gelatin" —  amounted  to 
1.65  per  cent,  of  the  weight  of  the  wool. 

Simple  boiling  in  water  for  any  length  of  time  softens  and 
gelatinizes  the  wool  to  a  degree.  This  boiling  must  not  be 
done  to  excess,  but  if  properly  conducted,  it  aids  the  feel  of 
the  goods  most  materially.  The  fiber  is  more  pliant,  elastic 
and  lustrous.  Those  who  will  take  the  trouble  to  make  a 
test  by  taking  some  of  the  wool  out  of  the  usual  routine,  and 
give  an  additional  boiling  treatment,  will  be  convinced. 

ACTION  OF  CAUSTIC  ON  WOOL. 

The  "Faerber  Zeitung,"  ix.  (5),  69-71,  relates  the  testing  of 
woolen  yarn  subjected  to  the  action  of  caustics.  Lyes  from  4 
to  38  Beaume  disintegrates  the  wool;  lyes  from  39  to  50 
Beaume  seem  to  increase  the  tensile  strength  of  the  fiber,  the 
greatest  action  being  exerted  by  a  solution  of  42  Beaum6.  The 
solutions  in  these  tests  were  allowed  to  act  for  ten  minutes. 
The  addition  of  glycerine  reduces  the  action  of  the  caustic. 
Greater  affinity  for  coloring  matters  is  shown  by  the  treated 
wool. 

THE   RECOVERY   OF   WOOL-GREASE. 

Small  economies  effected  at  a  mill  make  all  the  difference 
in  dividends.  One  of  the  small  economies  possible  at  almost 
all  mills  is  the  recovery  of  the  fats  which  are  at  most  mills 
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thrown  out  into  the  river.  It  is  not  advisable  that  the  mills 
should  try  to  make  soap  from  these  greases,  for  the  reason 
that  they  have  to  be  distilled  with  steam  which  calls  for  some 
cost  in  apparatus.  But  the  fats  could  be  recovered  and  sold 
to  a  soapmaker.  The  apparatus  for  recovering  these  fats  con- 
sists substantially  of  one  large  tank  and  a  good  filter.  The 
lank  should  be  large  enough  to  hold  one  day's  waste  liquor, 
and  if  this  is  acidified  at  night  time,  the  fats  come  to  the  sur- 
face and  can  be  thrown  onto  the  filter  in  the  morning. 

Another  suggestion  is  to  treat  with  milk  of  lime,  and  after 
a  time,  add  a  soluble,  sulphate  as  magnesium  sulphate. 

DYEING  BY  ELECTRICITY. 

This  is  the  title  of  an  illustrated  article  in  "Fiber  and  Fab- 
ric."   The  said  title  reads  correctly  but  sounds  queer. 

The  process  is  patented  and  is  described  as  subjecting  any 
object  to  be  dyed  to  the  action  of  a  dye  liquor,  and  a  current 
of  electricity  passed  through  the  liquor  during  the  dyeing 
operation;  the  electrical  current  heats  the  dye  liquor  to  what- 
ever temperature  may  be  desired.  The  advantage  claimed  for 
this  process  over  the  old  method  of  dyeing  consists  in  its  great 
rapidity,  the  current  opening  the  fibers  allowing  a  free  and 
rapid  circulation  of  the  dye-liquor  all  through,  and  the  thor- 
oughness of  the  operation. 

Those  who  have  seen  the  process  have  more  reason  to  be- 
lieve in  it  than  those  who  have  not  seen  it. 

TO  COLOR  END  PIECES. 

Alizarine  Yellow  F  S  is  not  a  derivative  of  anthracene,  but 
is  a  member  of  the  azo  group,  being  made  by  diazotizing 
fuchsin  and  then  coupling  with  salicylic  acid.  It  dyes  wool 
without  a  mordant.  M.  Jules  Brandt  suggests  that  if  tin  salts 
be  printed  on  the  dyed  goods,  and  then  steamed,  a  rose  color 
will  be  secured  at  the  places  where  the  reducing  agent  has 
been  applied.  The  depth  of  the  rose  is  in  accordance  with  the 
amount  of  yellow  primarily  employed. 

Or  again,  the  action  of  an  oxidizer  is  interesting.  For  ex- 
ample, if  the  cloth  be  dyed  a  green  obtained  by  a  mixture  of 
Alizarine  Yellow  F  S  and  a  suitable  blue,  and  then  there  be 
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printed  on  an  oxidizer  of  red  prussiate  of  potassium,  chlorate 
and  an  alkaline  citrate  and  the  goods  be  passed  through  a  hot 
room,  the  yellow  stands  out.  The  blue  is  removed  and  conse- 
quently a  green  is  obtained  where  the  oxidizer  is  not  printed, 
a  yellow  is  secured  where  it  has  removed  the  blue. 

DYEING  WITH  QUINONOXIM  COLORS. 

Messrs.  Alt  and  Culmann  have  taken  a  patent  for  a  new 
process  for  dyeing  these  colors.  The  r.  S.  patent  Is  No.  615,- 
232,  December  6,  1898,  and  reads  as  follows:  — 

'"The  application  of  quinonoxim  coloring-matters  (nitro- 
sophenols)  in  cloth-printing  has  up  to  now  been  a  limited  one 
on  account  of  various  difficulties  in  their  employment — for  in- 
stance, in  the  steaming  process — which  arise  from  the  peculiar 
nature  of  this  class  of  coloring-matters.  Still  it  was  looked 
upon  as  desirable  to  overcome  these  difficulties,  because  these 
dyestuffs  are  distinguished  by  an  excellent  fastness,  especially 
against  lighL 

"We  have  now  succeeded  in  overcoming  the  difficulties 
above  referred  to  by  proceeding  in  the  following  manner: 
Contrary  to  the  old  process  of  printing  the  finished  dyestufi 
and  fixing  it  upon  the  fiber  by  steaming  the  printed  fabric  we 
produce  the  quinonoxims,  or,  rather,  lakes  of  the  same,  directly 
on  the  fiber  without  applying  the  steaming  process  at  all.  If  a 
fabric  is  impregnated  with  a  mixture  consisting  of  a  phenol — 
like,  for  instance,  the  naphthols,  dioxynaphthalenei,  resorcin, 
and  the  like — a  mordant  suitable  for  quinonoxim  coloring-mat- 
ters, such  as  copperas,  and  an  acid  like  tartaric  acid,  and  if 
this  fabric  is  dried  and  passed  through  a  neutral  and  preferably 
boiling-hot  nitrate  solution,  the  dyestuff  is  at  once  developed 
and  at  the  same  time  fixed  on  the  fiber.  Of  course  the  same 
result  is  obtained,  if  a  previously-mordanted  fabric  Is  impreg- 
nated with  a  mixture  of  a  phenol  and  an  acid  and  passed 
through  a  nitrite  solution.  The  various  ingredients  necessary 
for  the  color-lake  intended  to  be  formed  can  also  be  applied  to 
the  fiber  in  diflEereni  order  or  different  mixture.  The  fabric 
can,  for  instance,  be  impregnated  with  a  mixture  of  a  phenolate 
and  nitrite  and  can  be  introduced  afterward  into  an  acidulated 
mordant-bath,  or  it  can  be  impregnated  with  nitrite  and  a 
mordant  and  passed  through  an  acid  or  neutral  solution  of  a 
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phenol,  etc.  All  these  variations  are,  however,  less  suitable 
and  of  no  practical  importance. 

"In  carrying  out  our  invention  we  proceed,  for  instance,  as 
follows:  — 

"Example  1.  The  goods  are  printed  with  a  mixture  consist- 
ing of  two  hundred  and  twenty  grams  resorcin,  one  hundred 
and  sixty  grams  copperas,  one  hundred  and  twenty  grams  tar- 
taric acid,  and  four  thousand  grams  of  a  suitable  thickening. 
They  are  then  dried  by  passing  them  between  hot  plates  and 
introduced  into  a  boiling-hot  sodium-nitrite  solution  of,  for 
instance,  five  per  cent.  In  this  manner  green  shades  are  ob- 
tained. Instead  of  printing  the  mixture  with  the  aid  of  a 
thickening  we  can  also  pad  the  cloth  with  an  aqueous  solu- 
tion of  the  mixture,  dry  it,  and  develop  the  color  in  the 
described  manner. 

"Example  2.  The  cloth  is  padded  or  printed  with  a  mixture 
of  two  hundred  and  twenty-eight  grams  alpha-naphthol,  eight 
hundred  grams  acetin,  two  hundred  and  eighty  grams  copperas, 
one  hundred  and  fifty  grams  tartaric  acid,  four  hundred  grams 
water  or  thickening,  respectively,  and  the  color  is  then  devel- 
oped, after  drying  the  goods,  in  a  boiling  nitrite-bath.  In  this 
manner  also  green  shades  are  obtained. 

"We  have  further  found  that  caustic  soda-lye  and  other 
substances  which  mechanically  prevent  the  formation  or  fixa- 
tion of  the  coloring-matters  may  be  employed  with  good  result 
as  discharges  in  the  above-described  printing  or  padding  pro- 
cesses. 

"Now  what  w^e  claim  is:  — 

"The  process  of  producing  and  at  the  same  time  fixing  quino- 
noxim  coloring-matters  also  known  as  nitrosophenols  on  the 
textile  fiber  by  impregnating  the  goods  with  a  mixture  con- 
sisting of  a  phenol,  a  suitable  acid  or  acid  salt  and  a  mordant 
adapted  for  the  fixation  of  quinonoxim  coloring-matters,  and 
by  passing  said  fabrics  subsequently  through  a  hot  nitrite 
solution." 

WATER. 

Water,  being  the  well-nigh  universal  solvent,  may  acquire 
qualities  most  undesirable  to  its  use  in  boilers,  and  in  dye- 
houses.  Spring  water,  artesian  water  or  brook  water  may  take 
up  so  many  various  substances  that  it  is  almost  useless  where 
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boiler  water  is  needed,  or  where  soaps  are  used.  The  particu- 
lar and  special  use  of  the  water  is  the  first  and  perhaps  the 
only  question.  Is  it  for  boiler,  or  for  dyeing,  or  for  scientific 
or  medicinal  application?  For  industrial  use  chemically  pure 
water  is  unnecessary.  There  are  instances  where  such  c.  p. 
water  would  not  be  applicable,  as  was  proved  in  the  lawsuit 
against  the  Sayles  Bleacheries,  where  lime  was  shown  to  be 
necessary  in  the  dyeing  of  alizarine. 

Boiler  water  should  be  as  free  as  possible  from  humus  sub- 
stances, chlorides  of  magnesium  and  calcium,  nitrates  of  these 
metals,  gypsum,  and  the  carbonates  of  calcium  and  magnesium, 
aluminum  and  iron. 

Water  for  bleacheries,  dyehouses  and  print  works  should 
be  clear  and  colorless  and  ought  to  be  free  from  magnesia, 
iron  and  lime  salts.  This  is  not  merely  to  avoid  the  precipita- 
tion of  insoluble  soaps,  but  also  to  be  sure  that  the  colors  are 
of  full  brilliancy.  This  is  particularly  evident  in  the  Instance 
of  the  benzidin  and  the  alizarin  colors.  The  former  lose  in 
the  necessarily  alkaline  bath  if  lime  salts  are  found,  and  the 
latter  in  the  tone  of  color  if  iron  salts  werfe  in  the  water.  In 
washing  and  fulling  woolens,  a  hard  water  will  precipitate 
an  insoluble  soap  on  the  fiber.  Stains  and  irregular  dyeing  are 
most  frequently  brought  about  in  this  way.  Soaps  with  the 
lime  or  magnesium  are  not  removable  by  any  known  way,  and 
much  annoyance  and  loss  is  occasioned.  The  lime  and  mag- 
nesia soaps  are  insoluble  and  stick  to  the  goods  with  uncon- 
querable persistence.  The  dye  cannot  by  any  possibility  go  on 
evenly,  and  will  be  apt  to  rub  off  and  crock  to  a  humiliating 
degree. 

~  The  purification  of  a  water  to  be  of  utility  needs  to  be  partly 
chemical  and  partly  mechanical.  If  the  water  is  to  be  merely 
"cleared,"  then  alum  or  other  salts  may  be  used;  or  lime  or 
soda  is  used  according  to  the  special  case.  Alum  does  not 
bring  about  any  basal  alteration  in  the  original  chemical  com- 
position of  a  water,  but  "clears"  the  water  to  the  eye.  Iron 
may  be  thrown  down  in  individual  instances,  but  It  doesn't 
go  far  enough,  as  a  rule,  to  prepare  a  water  for  uses  which  in- 
volve the  application  of  soaps  or  dyes. 

Although  a  distillation  is  the  only  way  to  a  perfect  water, 
it  is  possible  and  very  practicable  to  throw  down  the  major 
part  of  the  alum,  lime,  magnesia  and  iron  held  in  solution  by 
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a  chemical  treatment  which  is  simple  and  most  effective. 
Water  may  hold  lime,  magnesia  and  other  salts  as  carbonate  or 
bicarbonates.  The  carbonic  acid  which  is  naturally  in  many 
waters  is  the  agent  which  holds  these  salts  in  solution.  There 
are  two  methods  of  precipitating  the  salts  hela  as  bicarbon- 
ates. One  is  boiling  when  the  salts  are  largely  precipitated, 
and  the  second  is  the  addition  of  chemicals  which  produce  the 
same  precipitation.  The  chemical  method  is  the  cheaper. 
Lime,  caustic  soda  or  carbonate  of  soda  are  the  available 
agents. 

The  amount  of  silica  in  natural  waters  is  so  very  small, 
much  less  ihan  one  grain  per  gallon,  that  it  cannot  have  any 
appreciable  effect  upon  the  results  either  in  bleaching  or  dye- 
ing: should,  however,  the  amount  of  silica  ever  exceed  the 
quantity  stated,  the  water  is  certainly  abnormal  and  should 
be  very  carefully  and  fully  examined. 

The  ingredients  or  impurities  present  in  waters  which  it  is 
desirable  to  remove  consist  of  the  sulphates  and  carbonates  of 
lime,  magnesia,  and  iron,  and  also  as  much  organic  matter  as 
possible.  The  process  which  is  used  principally  is  the  one 
devised  by  Dr.  Clark  many  years  ago,  only  slight  modifications 
in  the  reagents  having  been  introduced  by  recent  experimenters. 
The  principal  improvements  in  the  practical  working  of  this 
process  have  been  in  the  mechanical  appliances  devised  to  sim- 
plify its  application  and  economize  space  by  causing  the  pre- 
cipitated substances  to  subside  or  deposit  more  rapidly,  or  to 
cause  the  deposit  to  fall  into  convenient  receptacles  to  facilitate 
its  easy  removal. 

In  Dr.  Clark's  original  process  the  softening  of  the  water 
was  accomplished  by  the  addition  of  lime-water,  or  milk  of 
lime,  to  the  water,  allowing  the  precipitated  carbonate  of  lime 
to  settle  in  large  iron  tanks. 

The  original  process  is  surrounded  with  many  practical  dif- 
ficulties, the  principal  one  being  the  slowness  with  which  the 
precipitate  of  carbonate  of  lime  settles  to  the  bottom  of  the 
tanks,  which  makes  it  absolutely  necessary  to  use  tanks  of 
large  size,  and  several  of  these  must  be  worked  together. 
Again,  the  addition  of  lime-water  alone  to  a  hard  water  will 
only  cause  the  removal  of  that  portion  of  the  hardness  which 
is  known  as  temporary  hardness;  hence  the  water  is  not  com- 
pletely softened.    The  use  of  lime-water  alone  only  precipi- 
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tates  the  eulxiBxte  of  Ume  ctMUtaisfed  in  mhrtiwi  in  the  water; 
any  sulphate,  mtzate,  or  cMoride  of  lime  is  not  acted  npoa  in 
a  way  to  caase  tfaor  ^vdpitatioii.  Tlie  eonreqpoBdins  salts 
at  loaeiirni  are  prerapitated  as  the  h jdrate.  Qeaee  when  the 
hartaesE  of  the  water  is  due  to  the  presence  m  part  of  sol- 
^late  or  ddoride  of  lime,  lime-water  does  not  remedy  this  so- 
ealled  permacnent  hardnesL  The  use  of  a.  suxinre  of  nailk  of 
Ume  with  soda,  ash  win,  whoi  added  in  snitahle  proportioDS. 
care  the  hardness  doe  to  both  the  cartmnates  and  the  salphates 
and  other  salts  in  the  water.  This  was  the  first  improvement 
effected  in  the  original  proeeaa.. 

The  sodiam  hydrate  wobM  be  Conned  in  the  mixing  of  the 
lime  with  the  carlMmate  of  soda.  In  addition  to  these  sab- 
slaaees  the  chlorides  and  nitrates  of  the  same  metals  wonM 
also  be  acted  opon  in  s  lyiwiiiar  way  to  the  salphate  ot  Ume  and 
maeneraa.  Qcssnie  matftfr  in  the  water  is  to  some  extmt 
removed  n^en  treated  by  this  process;  bat  where  its  presence 
is  larse,  or  has  an  iiuanoas  action,  it  is  asaal  to  add  to  the 
aiixtare  of  lime  and  soda,  smne  sniphate  of  alnnuna  or  iron 
which  win  canse  the  arsuuie  matter  to  be  precipitated,  asd 
alsocaasethe  whole  of  the  antler  which  is  thrown  oat<rf  soIti- 
tion  to  settle  with  mndi  miHe  rapidity. 

Many  improwi.miBtn  have  been  cAlected  in  the  mechanical 
methods  and  appUanees  far  practicaUy  carrying  oat  this  pn>- 
cesBw  the  aim  of  an  the  engineerB  bong  to  separate  the  softened 
water  Cram  the  ^eo^tated  imparities  in  a  qaielcer,  yet  as 
cUcicat,  maaarr  than  is  aceoaiplished  by  tank  treatment.  The 
vanoBs  methods  now  nsed  in  softening  plant  to  remove  the 
sladge  may  be  divided  into  three  daases;  those  that  onploF 
a  filter  press;  filtratioB  throagh  media,  or  grating,  which  will 
hold  soaM  of  the  dfpowiHed  aiatler  and  form  a  flltenng  bed: 
and  methods  vrtiich  depend  apon  raasiHg  the  deposited  bodies 
to  aswame  sodi  a  physical  form  (m-  density  that  they  will 
qmddy  settle  to  the  bottom  of  any  vessel,  leavmg  the  water 
above  perfectly  dear. 
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Some    figures    obtained    in    the    laboratory    are    here    pre- 
sented:— 

Residue 
at  100. 

Lowell.  Mass 38.0 

Sayles,  R.   1 62. 

Aspinook,   Conn 36.8 

Norwich,  Conn 41.2 

Ijong  Island 35.1 

Bronx,  N.  Y 189.6 

Newburg,  N.  Y.,  iron  0.96 265.6 

Liondale,  iron  0.057 

Paterson,  N.  J.,  iron  2.5 186.45 

Danville,    Va 129.6 

Maryland  50.5 

Pelzer,  S.  C 50. 

Spartanburg,  S.  C 105.2 

Toccoa  Creek,  Ga 66. 

Rock  Mart,  Ga 364. 

Augusta,  Ga.,  No.  1 29.2 

No.  2 14.0 

No.  3 68.0 

No.  4 18.5 

No.  5 34.0 


PHOTOGRAPHING  ON  TEXTILES. 

Mr.  Stewart  F.  Carter  gives  the  following  method  which  he 
has  used  with  success.  Bleached  cotton  or  linen  cloth  was 
treated  with  a  solution  of  citrate  of  iron  and  ammonia  mixed 
with  a  solution  of  potassium  ferrocyanide.  The  cloth  is  then 
dried  in  subdued  light.  The  cloth  is  then  exposed  under  an 
ordinary  negative,  and  then  well  washed  in  cold  water,  in 
the  same  way  as  an  ordinary  blue-print.  This  cloth  is  then 
worked  in  caustic  soda  until  ferric  hydroxide  is  precipitated 
on  the  fiber,  then  well  washed  in  hot  water  to  free  it  from 
sodic  ferrocyanide  formed,  and  then  entered  into  a  fixing  bath 
of  sodic  phosphate.  Then  follows  the  dyeing  proper,  and 
dinitro  resorcin  gives  good  results.  Gallocyanide,  alizarine 
and  alizarine  browns  .can  be  also  employed.  The  goods  are 
soaped  to  clear  the  whites. 


Loss  on 

Ignition. 

Hardness. 

19.2 

2.03 

1.87 

20. 

1.54 

19.6 

1.61 

9.3 

Fe.  0.7 

94.8 

12.7 

49.2 

4.5 

47.75 

54.8 

6.23 

14.4 

16.8 

4.69 

56.8 

4.1 

23.2 

1.89 

192. 

12.5 

18.8 

1.40 

6.8 

1.61 

16.8 

1.40 

10.0 

2.03 

18.8 

1.61 
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DEODORIZING  COCOANUT  OIL. 

It  is  proposed  to  deodorize  this  oil  by  boiling  the  oil  -with 
water,  to  which  water-glass  has  been  added  in  the  proportions 
of  three  parts  of  water-glass  to  one  hundred  parts  of  the  oil. 

ALBUMEN  TREATMENT. 

P.  G.  Sanford.  English  patent  12,449.  1S97.  suggests  that  am- 
monium fluoride  be  dissolved  in  water  and  added  to  the  albu- 
men, and  then  passed  through  a  dialyser.  Blood  albumen  can 
be  ground  with  the  ammonium  fluoride,  water  then  added,  and 
this  brought  into  the  dialyser. 

CELLULOID. 

Celluloid  is  said  to  be  rendered  incombustible  by  dissolv- 
ing the  celluloid  in  acetone,  and  then  using  magnesium  chlo- 
ride and  alcohol. 

FIREPROOFING. 

Fireproofing  of  silk,  cotton  or  mixed  textile  fabrics  can  be 
achieved  by  the  use  of  solutions  of  ammoniacal  salts,  such  as 
sulphate,  phosphate,  borat/e  or  oxalate,  either  alone  or  mixed 
together. 

COLORED   SELVEDGES. 

These  can  be  obtained  by  treating  the  cotton  with  hot  solu- 
ble oil  and  then  acetate  of  lead  holding  oxide  of  lead;  if  any 
of  the  subsequent  operations  involve  a  chroming,  a  yellow 
results. 

TO  SILVER  SILK.  WOOLEN,  COTTON.  ETC. 

When  it  is  intended  to  silver  silk,  woolen,  cotton,  etc..  com- 
mence by  washing  the  substance  clean:  this  done,  immerse  it 
for  a  moment  in  the  saturated  solution  of  gallic  acid;  then 
withdraw  it  to  plunge  it  for  a  second  in  another  solution  com- 
posed of  20  parts  nitrate  of  silver  to  1,000  parts  distilled  water. 
These  alternate  immersions  are  continued,  until  the  substance 
from  being  dark  become  of  a  brilliant  tint;  after  thai  it  is 
plunged  in  a  bath  composed  of  a  mixture  of  two  liquids,  Nos. 
1  and  2. 
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Liquor  No.  1.  Take  2  parts  by  weight  of  caustic  lime,  5 
of  sugar  of  milk  or  grape  sugar,  2  of  gallic  acid,  and  make  of 
them  a  mixture  in  650  parts  of  distilled  water;  filter,  protect 
from  the  air  as  much  as  possible,  and  put  in  a  closely  stop- 
pered bottle  until  the  moment  of  using. 

Liquor  No.  2.  Dissolve  20  parts  of  nitrate  of  silver  in  20 
parts  solution  of  ammonia,  and  add  to  this  solution  650  parts 
distilled  water.  When  it  is  intended  to  operate  the  two  pre- 
ceding liquors  are  mixed  in  equal  quantities,  and,  after  having 
been  well  agitated,  filtered.  As  the  solution  of  ammonia  of 
commerce  has  not  always  the  same  degree  of  concentration,  it 
would  be  better,  perhaps,  to  dissolve  the  nitrate  of  silver  des- 
tined for  the  liquor  No.  2,  first  in  distilled  water,  then  mix 
the  solution  with  liquor  No.  1,  and  then  add  ammonia  in 
quantity  only  just  sufficient  to  clear  the  mixture.  The  deposi- 
tion of  silver  can  be  accelerated  by  the  employment  of  heat; 
in  this  case,  the  temperature  depends  upon  the  nature  of  the 
object  to  be  submitted  to  the  operation. 

When  the  substance  is  completely  silvered,  it  Is  withdrawn 
and  boiled  in  a  solution  of  salt  of  tartar  (carbonate  or  potassa) 
in  water,  and  there  remains  nothing  more  to  be  done  but  a 
last  washing  and  drying. 

OVER-DYED  GOODS. 

To  reduce  the  color,  hydrosulphite  can  be  used.  A  good 
fulling  with  Fuller's  earth  will  tone  down  an  excess  of  color 
and  perhaps  is  as  ready  and  sure  and  harmless  a  way  as 
can  be  thought  of  in  a  color  which  has  passed  over  the  shade 
ordered. 

Bonnet  recommends  for  removing  direct  and  diazotized 
colors  a  solution  of  one-tenth  of  one  per  cent,  of  permanganate 
of  potash;  this  is  followed  by  a  bath  of  weak  muriatic  acid,  thus 
developing  some  nascent  chlorine.  Ferrocyanide  of  tin  is  also 
suggested. 

MIXED  RECEIPTS. 

Koechlin's  cream  shade;  12  liters  water,  4  liters  nitrate  of 
iron,  1  liter  of  glycerine,  followed  by  2  liters  of  caustic  soda 
of  38  B§. 

A  Sizing  Which  Water  Will  Not  Remove.— One  hundred  and 
twenty-five  grams  of  wheat  and  125  potato,  with  water  to  make 
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this  stand  at  24  Tw.;  128  c.c.  of  caustic  soda  of  33  Tw.  in  250 
C.C.  of  water. 

Blueing  for  an  Acid  Size. — ^Ferrocyanide  of  potash  20  grams 
dissolved  in  150  c.c.  of  water:  when  cooled,  Tni-r  with  5  grams 
of  copperas  in  25  c.c.  of  water;  stir  well,  and  add  10  grams  of 
nitrate  of  potash  in  25  cc.  of  water,  with  10  grams  of  tinsalts 
iii  100  c.c.  of  water;  make  up  to  90  liters. 

Paste  for  Goods. — Washed  flour  of  24  Tw.,  3  liters;  add  « 
liters  of  water.  KX"  grams  of  potato  starch  in  ^  liter  of  water 
and  stir  thoroughly. 

To  Remove  Starch. — One  hundred  poands  of  starch  is  said 
to  require  3-5  pounds  of  malt:  the  temperature  should  be  150 
to  165,  167  being  the  extreme- 
Sateen  Finish. — Corn  starch  2  degrees,  commoo  salt  2  per 
cent.,  two  bowl  mangle,  dry,  deg,  pass  through  calender  hot, 
xvithout  friction.  An  Alsatian  receipt  calls  for  soap  and  rice 
starch,  the  first  run  in  the  mangle  being  soap,  and  the  second 
being  the  starch:  beetle  ^  hour,  and  finish  on  the  hot-press. 
A  Swiss  receipt  is  said  to  use  Epsom  or  bitter  salts.  Another 
use^  magnesium  chloride,  but  this  is  not  to  be  commended. 
The  quality  of  the  stuff  must  be  considered  keenly;  one  sizing 
uses  British  gum.  As  a  final  suggestion,  it  must  not  be  for- 
gotten that  heavy  mangling  is  most  detrimental  to  succi^s. 

Beetle  Finish  Sizings. — Com  starch  36  pounds.  700  water, 
beef  tallow,  pure,  ^  pound:  this  stands  at  2^  Twaddle,  and 
Turkey  red  oil  is  sometimes  employed.  Magnesitim  chloride 
is  said  to  be  used,  but  if  so,  in  small  amounts.  Palm  oil  is  a 
good  softener.  Wax  and  sperm  oil  has  been  used  to  give  good 
results.  If  a  watery  look  has  been  acquired  by  the  goods  In 
the  process  of  beetling,  a  paper  roll  will  set  it,  while  a  cotton 
roll  will  remove  it. 

Cambric  Finish. — Calender  on  one  fact  in  a  three  bowl  cal- 
ender with  paper  roll;  then  on  the  other  face  with  a  three 
bowl  machine  having  a  cotton  roll:  then  use  a  five  bowl  calen- 
der having  three  c-otton  rolls  and  two  iron  rolls;  the  cloth  is  to 
go  twice  round  each  bow]  by  using  outside  rollers  at  top  and 
bottom  of  the  machine;  the  finish  is  obtained  by  the  grinding 
in  of  face  against  face  on  this  calender. 

Embossing  Sizings. — Size  the  first  time  wet,  but  the  second 
time  dry,  using  1  barrel  flour.  70  pounds  of  starch,  beef  tallow 
the  water  to  bring  to  15  Twaddle.     Dry.  deg  to  the  limit,  pass 
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over  friction  calender  and  then  the  embossing  machine.  If 
corn  starch  is  employed,  12  Twaddle  is  perhaps  enough.  A 
Scottish  Works  does  not  calender  before  embossing;  and  gum 
arable  was  used.  Another  size  is  200  liters  water,  35  kilos, 
com  starch.  4  pounds  gum-arabic.  10  pounds  potato  starch.  2 
pounds  wax;  this  to  stand  at  12  Twaddle.  Gylcerine  is  not  to 
be  forgotten  as  available  in  many  sizings. 

Furniture  Sizing.— Water  300  liters.  20  kilos,  sago  starch, 
boil  fifteen  minutes.  Or.  water  300  liters,  1^  kilos,  corn 
starch  and  boil  five  minutes. 

Friction  Machine  Sizing. — Water  450  liters,  flour  60  kilos., 
7  kilos,  palm  oil,  3%  kilos,  tallow,  boil  one-half  hour.  Or,  1 
barrel  flour,  70  pounds  corn  starch,  one  can  sago.  Twaddle  at  12. 
Or.  70  pounds  of  flour,  18  pounds  of  corn  starch,  2  pounds 
grease  water  to  Twaddle  12:  give  a  second  run  using  sago  with 
some  pure  beef  tallow,  at  4  Twaddle. 

Sizing  for  Goods  Made  Into  Fans. — Starch  5  pounds,  flour 
1,  made  to  12  Twaddle;  then  flour  1  pound,  and  starch  2,  made 
to  12%  Twaddle. 

'•Rubbers." — Water  60,  2V2  potato,  .75  borax.  Or.  water  100, 
3.5  potato.  .35  tallow,  to  T^waddle  2.  Deg  thoroughly,  hot  cal- 
ender without  friction  two  runs. 

Jaconets,  or  Paper  Cambrics. — One  hundred  and  seventy-five 
pounds  of  corn  starch.  1  pound  soap;  if  sized  wet  stand  the 
liquor  at  12  Twaddle,  but  if  dry,  then  at  6  Twaddle.  Or,  SO 
corn.  40  potato,  60  blanc  fixe,  90  China  clay,  5  glycerine,  2Vi 
wax,  cook  fifteen  minutes. 

Kerosene  and  beeswax  are  to  be  mentioned  as  of  use.  Clay 
should  be  allowed  to  soak  four  or  five  days,  then  boiled  and 
sieved  into  the  stock  tub.  Soap  is  to  be  added  to  the  clay 
before  boiling  to  do  away  with  the  obnoxious  spattering.  Two 
pails  to  a  tub  should  suffice. 

Denims. — Clay  53  pounds,  105  pounds  corn  starch,  water  to 
Twaddle  at  7  degrees. 

Ticking  Sizing. — Flour  3,  starch  1,  clay  1,  soap  2,  water  to  6 
Twaddle. 

Hambags. — Flour  and  corn  starch  in  equal  proportions,  and 
water  to  Twaddle  at  10  degrees. 

Grey  Backs.— Sago,  tallow  at  12  Twaddle. 

Supers. — Two  parts  flour  and  one  part  potato  starch,  Twad- 
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die  at  16.    Or,  75  pounds  flour,  75  pounds  corn  starch,  9  pounds 
potato,  water  to  8  Twaddle,  and  boil  for  some  time. 

EQUALIZATION  OF  COLORS  IN  DYEING. 

Tartar  and  acetic  acid  has  been  recommended,  and  some- 
times works  advantageously.  Glauber's  salts  is  frequently 
sufficient  to  accomplish  the  desired  object.  The  excess  of  acid 
is  most  frequently  the  source  of  trouble,  for  the  acid  liberates 
the  color  base  too  rapidly.  Some  dyes  work  best  with  no  acid, 
but  considerable  Glauber's  salts. 

A  RED  MARK  FAST  TO  WASHING. 

1.  Soda  3  parts,  gum-arabic  3  parts  and  12  parts  water. 
2.  Platinum  chloride  1  part  and  24  parts  water.  3.  Tin  salts 
1  part  and  4  parts  water.  The  goods  are  stamped  with  solu- 
tion No.  1,  and  smoothed  with  a  hot  iron;  then  the  desired 
mark  is  made  by  pen  or  stamp  and  the  place  washed  with  the 
last  solution  until  the  color  is  developed. 

SOLUBLE  BERLIN  BLUE. 

According  to  Guignet  it  is  made  by  using  ferrocyanide  of 
potash  with  ferri  salt;  with  excess  of  ferrocyanide  of  potash 
the  mixture  is  said  to  be  a  soluble  blue.  Ferrocyanide  of  pot- 
ash 110  grams  is  mixed  with  70  grams  of  iron  sulphate.  The 
precipitate  is  washed  with  water  until  the  wash-water  is 
strongly  colored  blue;  it  is  then  dried  at  100  C.  The  precipi- 
tate is  said  to  be  soluble  is  water,  precipitated  therefrom  by 
Glauber's  salts,  or  common  salt.  Other  solvents  for  Berlin 
blue  are  oxalic  acid,  molybdan,  acid  ammonia,  and  wolfram 
acid. 

INCREASING  THE  WEIGHT  OF  WOOLENS. 

This  is  said  to  be  accomplished  by  using  potash-alum  100 
parts,  glue  100  parts,  nutgall  5  parts,  water-glass  2  parts.  The 
glue  is  dissolved  separately,  and  then  boiled:  into  the  boil  is 
added  the  tannic  acid  and  the  silicate  of  soda,  and  the  potash, 
disBOlved  separately,  is  added  to  the  foregoing  mixture.  The 
whole  is  cooled,  and  suitably  diluted  and  used  as  a  size.    It  is 
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said  not  to  prevent  exhalations  of  the  body,  and  to  make  the 
goods  much  stronger  and  heavier. 

"Leucine"  a  synonym  for  gypsum,  and  is  a  ground  mica  or 
a  poor  form  of  the  plaster  of  Paris. 

"Analin"  is  artificially  precipitated  gypsum. 

TURPENTINE  TO  PREVENT  BLEEDING. 

When  it  is  desired  to  print  several  colors  simultaneously 
with  a  machine  with  several  rollers,  it  is  well-known  that  the 
colors  are  apt  to  run  into  each  other.  The  addition  of  turpen- 
tine to  one  or  more  of  the  printing  colors,  prevents  "bleeding." 
A  further  effect  of  turpentine  is  to  prevent  the  printing  color 
from  penetrating  the  fabric.  This  is  particularly  useful  in  the 
printing  of  woolen  cloth,  where  unevenness  frequently  results 
from  irregular  penetration  of  the  color  during  drying. 

BROWN  FROM  DINiTRO  RESORCINE. 

A  fast  brown  is  proposed  by  Binder,  using  dinitro  resorcine 
in  ammoniacal  solution,  and  then  steaming.  This  brown  acts 
as  a  mordant  toward  basio^yes,  similarly  to  tannin.  By  react- 
ing upon  the  dinitro  resoiTine  with  sodic  bisulphite  a  soluble 
direct  dyestuff  is  produced,  said  to  be  capable  of  dyeing  wool 
and  silk  a  fast  brown. 

PALMETTO  BROWNS— PALMETTO   EXTRACTS. 

Palmetto  roots,  which  mat  over  nearly  the  whole  of  Florida, 
is  now  a  source  of  tannins  and  of  color.  For  many  years  this 
root  has  been  considered  a  nuisance,  and  it  is  but  recently  that 
chemists  have  taken  up  the  subject.  Prof.  Eitner,  of  Vienna, 
has  analyzed  the  root  and  the  extract  and  declared  the  product 
to  be  of  new  properties.  Leading  chemists  in  this  country  also 
have  become  interested  in  the  business,  and  in  the  near  future 
the  article  may  be  quite  common  in  commerce. 

The  Extract  Company  at  Titusville,  Plorida,  was  one  of  the 
first  to  take  up  the  subject  actively;  a  company  at  Sanford  is 
said  to  have  been  unable  to  finance  their  work  to  a  success; 
we  now  see  an  advertisement  in  one  of  the  prominent  color 
papers,  of  "Sabol  Brown,"  which  is  a  trade-mark  of  "A  New 
and  Valuable  Cotton  Dye."     The  colors  produced  are  browns, 
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modes  and  tans,  and  from  experiments  which  the  author  has 
made  in  his  laboratory,  these  colors  can  be  pronounced  as 
very  fast  and  satisfactory.  There  is  yet  quite  some  work  to  be 
done  in  the  matter  of  regulating  the  product  as  to  reliability 
and  uniformity,  but  that  may  any  day  be  well  overcome  and  it 
certainly  promises  well. 

In  this  connection  it  will  be  of  interest  to  mention  that  a 
patent  has  been  taken  out  for  an  improved  method  in  decolor- 
izing and  clarifying  extracts  used  in  tanning  and  dyeing.  Le- 
guminous seeds  are  said  to  be  used,  and  added  to  the  extract  in 
form  of  a  powder.  For  clarifying,  compounds  of  ai-senic,  anti- 
mony and  tin  are  employed  in  neutral,  acid  or  alkaline  solu- 
tions. Arsenious  acid  is  used  in  a  solution  of  carbonated  alkali; 
antimony  as  chloride  or  alkaline  antimoniate.  The  metals  be- 
come precipitated  in  form  of  sulphide,  and  in  some  cases  sul- 
phuric acid  is  added. 

Still  another  method  for  the  extraction  of  tannin  is  sug- 
gested. The  patentee  uses  permanganate  and  alkali  for  ex- 
tracting tannin  from  coniferous  leaves.  The  liquid  obtained  is 
slightly  acidified  to  precipitate  the  resins,  and  the  remaining 
liquor  is  then  evaporated  to  form  either  an  extract  solid  or 
dry. 

TO  KEEP  SOLUTIONS  OF  TANNIN  OR  SUMAC. 

A  loss  which  can  be  saved  very  readily  can  be  put  in  opera- 
tion by  the  dyer  who  uses  a  trifle  of  borax  or  boric  acid  in 
his  solutions  of  tannic  acid.  One-tenth  of  one  per  cent,  will 
suffice. 

CATECHU    SUBSTITUTE. 

Cayda,  a  species  of  mangrove  grown  in  French  Cochin- 
China,  used  by  the  inhabitants  of  Annam.  has  been  recom- 
mended as  a  substitute  for  catechu.  Elxperiments  have  been 
successful,  and  the  production  of  the  article  is  to  be  encour- 
aged.—Chem.  and  Druggist,  February  25,  '99,  p.  355. 

SOME  ORIENTAL  DYESTUFFS. 

A  French  scientist.  M.  Picquet,  writes  of  two  Chinese  dyes, 
Cunao  and  Cayda.  The  first  is  a  bulb,  weighing  about  one 
or  two  pounds,  looks  like  dried  red  beet.  Dyeing  is  done  by 
crushing  the  root  and  impregnating  the  textile.    Cayda  comes 
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from  the  bark  of  a  tree,  and  this  is  ground,  and  then  lixiviated 
with  water  to  extract  the  dyeing  principle.  The  color  produced 
is  brown  in  both  instances. 

A  glossy  finish  is  achieved  by  the  Chinese  by  employing  a 
viscous  substance  called  Pheu-deu.  The  goods  appear  as 
though  varnished. 

KHAKI. 

This  name,  applied  generally  to  a  mode  color  used  in  dye- 
ing soldiers'  duck  or  jean,  is  the  subject  for  a  patent  of  Gart- 
side  &  Co..  Manchester.  The  etymologj-  of  the  word  is  Hindu- 
stani, and  means  dusty  or  earthy.  It  appears  that  the  goods 
first  get  a  bath  of  ferric  or  chromic  salt,  from  which  the  oxides 
are  precipitated  by  alkali;  a  further  treatment  follows,  and 
consists  of  a  bath  of  boracic  acid  or  borate  of  ammonium,  fol- 
lowed by  a  steaming. 

COLOR  FROM  COTTON  SHELLS  OR  HUSKS. 

These  articles  are  now  found  to  be  capable  of  industrial  ap- 
plication. A  decoction  is  made  by  prolonged  boiling  with 
water,  and  the  light  brown  liquid  obtained  is  concentrated. 
The  dyeing  principle  yields  shades  similar  to  catechu.  Bichro- 
mate of  soda  oxidizes  the  color,  and  differing  effects  are  ob- 
tained by  using  iron  and  copper  salts. 

CREPE   EFFECTS   OX  WOOL. 

Sulpho-cyanidps  of  calcium  and  barium  are  used,  and  the 
goods  are  carefully  steamed.  The  result  is  similar  to  the  re- 
sults obtained  with  caustic  soda  on  cotton. 

The  use  of  sulpho-cyanate  of  anilin  in  lieu  of  the  usual  ani- 
lin  salt,  or  hydrmhloride.  is  apropos  in  this  connection. 
Grawitz  suggested  it.  The  advantage  of  using  the  sulpho-cya- 
nate is.  that  the  goods  are  not  apt  to  be  tendered  on  oxidation. 
Sulpho-cyanate  can  be  made  by  combining  directly  anilin  and 
sulpho-cyanic  acid.  It  may  also  be  obtained  by  double  de- 
composition, as  when  a  solution  of  sulpho-cyanate  of  barium 
is  mixed  with  a  solution  of  sulphate  of  anilin.  The  following 
equation  represents  the  reaction:  — 

Ba  (CNS),  +  2H.  O  -I-  (C.H:N):SO,H,=2  [(CH^N)  (CNSH)] 
-I-  BaSO.  -!-  2H.O. 
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The  sulpho-cyanate  of  anilin  is  also  formed  by  mixiug  the 
nitrate  or  the  hydrochlorate  of  anilin  with  a  soluble  sulpho- 
cyanate,  such  as  that  of  barium,  calcium  or  ammonia. 


PREVENTIVE  FOR  SHRINKING  OF  WOOL  FABRICS. 

It  is  suggested  to  treat  with  a  cold  solution  of  borax,  made 
in  the  proportion  of  one  to  six,  and  to  leave  in  this  bath  from 
20-24  hours.  Sometimes  the  bath  may  be  heated  to  85°  C. 
Again,  a  solution  of  albumen,  one  to  one-hundred.  Turpentine 
is  used  to  prevent  foaming.  This  is  followed  by  a  dilute  bath 
of  sulphuric  acid  say,  two  per  cent.,  to  which  alum  is  added, 
one-tenth  per  cent.  The  last  bath  is  borax,  about  four  per  cent. 
PYench  patents,  258,282,  258,283,  258,284. 


SILK  WEIGHTING. 

It  is  related  that  forty  years  ago  a  workman  in  a  Crefeld 
dye-house  threw  a  skein  just  out  of  the  tin-salts  at  another 
workman  across  the  room;  the  silk  fell  into  the  catechu  bath, 
by  lucky  accident,  and  to  cover  the  accident,  the  bad  marks- 
man placed  the  skein  in  among  those  to  be  dyed  a  black. 
When  the  lot  reached  the  finishing-room,  it  was  found  that 
there  was  one  skein  greatly  improved  in  weight.  With  iron 
mordant,  ferrocyanide,  this  is  now  a  method  for  weighting, 
and  it  is  claimed  to  be  most  satisfactory. 

Pink  salts,  or  the  double  salt  of  stannic  chloride  and  ammo- 
nium chloride  seems  to  have  been  partially  successful  when 
followed  by  a  soap  bath.  As  a  substitute  for  the  soap,  phos- 
phate of  soda,  3-5  Be.  is  now  used,  and  some  German  dyers 
are  said  to  use  water-glass  after  the  tin-salts  of  25-30  B§. 

A  Crefeld  dyer  has  patented  the  use  of  a  warm  bath  of 
aluminum  sulphate  of  1-15  Be.  The  use  of  this  bath  is  said  to 
shorten  the  tin  bath. 

There  is  on  record  a  "silk"  having  an  ash  of  43  per  cent,  and 
moisture  9  per  cent.,  or  less  than  10  per  cent,  real  silk,  the 
nitrogen  determination  being  2  per  cent. 

Another  suggestion  is  a  soluble  copper  salt  for  dark 
shades. — P.  22,  Leip.  Faerb.  Zeit. 
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TO  PREVENT  MILDEW  IN  CANVAS. 

The  Faerber  Zeitung,  ix.  (21),  325,  suggests  that  canvas 
for  sails  be  treated  with  metallic  salts  to  prevent  mildew.  The 
goods  first  need  to  have  the  size  removed.  This  can  be  done 
by  malt  infusion.  Ten  grams  of  malt  per  liter  is  the  usual 
proportion,  and  after  this  the  goods  are  soured  with  hydro- 
chloric acid,  washed  and  dried.  The  metallic  salts  are  put  in 
the  goods  by  the  mangle  or  padding  machine  having  a  pair 
of  squeezing  rollers,  the  upper  of  metal  and  the  lower  of  paper. 
The  salts  may  be  aluminum  acetate  5  Beaume,  at  30°  centi- 
gi-ade,  and  then  the  goods  are  well  dried,  taking  care  to  pro- 
vide for  free  exit  of  the  acetic  acid.  Then  fix  the  alumina  in 
a  bath  of  sodic  silicate,  3^^  grams  per  liter. 

WATERPROOFING. 

The  disadvantage  of  thoroughly  waterproof  fabrics  is  that 
they  do  not  allow  free  circulation  of  air  and  therefore  they 
prevent  the  evaporating  of  perspiration.  It  is  said  that  a 
method  has  been  invented  whereby  the  air  circulation  is  al- 
lowed, while  water  cannot  pass  through  the  cloth.  This  dis- 
covery was  brought  about  by  the  observation  that  the  Arabians 
had  waterproof  cloLh,  and  it  was  made  from  unscoured  wool. 
In  other  words,  any  cloth  which  has  the  wool  fat  left  in  it, 
or  returned  to  it,  is  waterproof,  and  yet  allows  the  air  free 
circulation.  The  wax-like  fat  known  as  lanolin  is  the  means  to 
the  end.  The  lanolin  can  be  returned  to  the  wool  by  dissolving 
it  in  petroleum. 

A  porous  waterproof  cloth  is  prepared  by  the  process 
adopted  for  the  tunics  of  the  French  soldiers  during  the  Cri- 
mean war.  It  is  as  follows:  Take  2^i  pounds  alum  and  dis- 
solve in  10  gallons  boiling  water:  then  in  a  separate  vessel  dis- 
solve the  same  quantity  sugar  of  lead  in  10  gallons  water  and 
mix  the  two  solutions.  The  cloth  is  now  well  handled  in  this 
liquid,  until  every  part  of  it  is  penetrated;  then  it  is  squeezed 
and  dried  in  the  air,  or  in  a  warm  apartment,  then  washed  in 
cold  water  and  dried  again,  when  it  is  fit  for  use.  If  necessary 
the  cloth  may  be  dipped  in  the  liquid  and  dried  twice  before 
being  washed.  The  sulphate  of  lead  which  is  taken  up  in 
the  pores  of  the  cloth  is  unaffected  by  rains  or  moisture,  and 
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yet  it  does  not  render  the  cloth  air-tight.  Such  cloth  is  also 
partially  non-inflammable.  French  waterproof  felting,  hereto- 
fore regarded  as  a  secret  in  France,  has  been  adopted  for  use 
in  the  FYench  navj-.  The  information  regarding  this  material 
was  furnished  by  Mr.  Parent  to  the  "Journal  of  Applied  Chem- 
istry."' The  inoxidlzable  compound  for  waterproof  is  made 
thus:  IO614  parts,  by  weight.  India  rubber;  175  parts  finely 
sifted  sawdust.  10  parts  powdered  sulphur.  25  parts  slaked 
lime.  125  parts  sulphate  of  alumina.  125  parts  sulphate  of  iron, 
10  parts  hemp  tow.  To  mis  the  above,  use  heated  cylinders,  so 
as  to  obtain  a  very  homogeneous  paste,  which  is  made  into 
thin  cakes,  and  afterward  divide  into  small  pieces  to  be  dis- 
solved. To  dissolve  this  substance,  take  4^  pounds  spirits  of 
turpentine,  benzine  (common  is  preferable),  petroleum,  or  bi- 
sulphide of  carbon,  to  2^4  pounds  of  the  mixture.  It  must  be 
stirred  5  or  6  times  during  24  hours,  at  the  end  of  which 
lime  the  mass  will  be  thoroughly  dissolved.  The  solution  is 
then  spread  on  the  fabrics  or  articles  to  be  preserved  by  means 
of  rollers,  knives,  or  spatulas,  adapted  to  the  purpose.  Apply 
as  many  coats  as  may  be  necessary,  and  then  let  it  dry.  As 
soon  as  the  fabric  is  dry.  it  is  passed  under  pasteboard  lam- 
inating rollers,  in  order  to  give  a  luster  to  the  surface.  The 
fabric  is  then  rolled  up  on  a  hollow  iron  pipe,  which  is  cov- 
ered with  cloth  to  prevent  it  sticking  to  the  iron,  and  the  whole 
placed  in  a  copper  pipe,  with  a  perforated  lid  or  cover:  steam 
is  then  introduced  at  a  pressure  of  4  atmospheres,  which  pres- 
sure is  maintained  for  1  hour,  at  the  end  of  which  time  the 
operation  is  ended.  If  it  be  desired  to  give  these  imi>enneable 
covers  a  black  color,  a  solution  of  sulphate  of  iron,  nutgall 
and  logwood  is  applied  with  a  brush. 

A  patent  has  been  taken  out  in  Paris  for  a  method  of  ren- 
dering paper,  cloth,  cork,  sponge  and  other  porous  substaJices 
waterproof,  as  well  as  articles  manufactured  from  these  ma- 
terials, including  bank-notes,  envelopes,  gloves,  clothing,  paper 
collars,  umbrellas,  labels,  etc.  The  process  consists  in  dis- 
solving paraflRn.  cut  up  in  small  slices,  in  pure  naphtha  or 
benzine,  entirely  free  from  fat  or  oil.  The  solution  is  to  be 
made  in  a  vessel  with  a  glass  stopper,  and  is  to  be  shaken  re- 
peatedly until  the  result  is  accomplished.  An  excess  of  par- 
affin should  be  used,  so  as  to  make  sure  of  having  a  perfectly 
saturated  solution.    The  articles  to  be  treated  are  immersed 
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in  this  for  a  time,  according  to  the  thickness  or  porosity  of 
the  tissue,  and  arranged  to  secure  either  a  complete  saturation 
or  the  penetration  of  the  liquid  to  any  required  depth.  After 
removal,  the  articles  are  to  be  dried  by  the  application  of  heat, 
or  in  the  air.  The  solvent  evaporates,  leaving  the  paper  or 
other  substance  saturated  with  paraffin  impermeable  to  water, 
and  capable  of  resisting  the  action  of  acids. 

Articles  of  dress,  such  as  paper  collars  and  wristbands 
should  be  subjected  to  the  action  of  a  flat-iron  or  heated  cylin- 
der, in  order  to  grive  them  a  high  degree  of  polish.  The  appli- 
cations of  this  process  are  manifold,  and  new  ones  are  con- 
stantly suggesting  themselves. 

An  English  patent  prescribes  sulphate  of  alumina  and  ace- 
tate of  lead  solutions,  mixed,  and  after  the  precipitation  a  tan- 
nin solution.  A  further  precipitation  takes  place  and  this 
liquid   is  used. 

Another  suggestion  is  10.4  parts  asphalt,  5.2  parts  paraffin, 
4.2  parts  vaseline  and  80.2  parts  benzol. 

A  proposed  method  for  linen  is  a  zinc  soap,  prepared  by  dis- 
solving 56  kilos,  soft  soap  in  150  liters  of  hot  water;  into  this 
soap  solution,  boiling  hot,  is  run  30  kilos,  of  zinc  sulphate. 
The  zinc  soap  is  purified  by  skimming  it  off  and  by  boiling  up 
with  water.  Then  233.5  kilos,  of  crude  linseed  oil  Is  boiled 
with  2.5  kilos,  of  potash  dissolved  in  5  kilos,  of  water,  and  after 
saponification,  there  is  added  1.25  kilos,  acetate  of  lead,  1  kilo, 
lead  oxide  and  10.5  kilos,  brown  resin.  This  is  to  be  boiled 
an  nour  and  then  15  kilos,  of  the  zinc  soap  slowly  added; 
finh.iy  a  solution  of  1.5  kilos,  caoutchouc  in  8.5  kilos,  turpentine 
oil  IS  stirred  in.  This  preparation  is  painted  on  the  linen  and 
two  treatments  are  used. 

The  Berlin  Faerber  Zeitung  has  a  method  for  cotton  pri- 
marily suggested  for  awnings. 

The  calico  was  first  treated  on  a  jigger  with  a  bath  of  33 
gallons  of  water  containing  6V^  pounds  of  66  per  cent,  water- 
glass  for  every  three  pieces.  After  an  hour  of  treatment  with 
this  bath  at  the  boil,  the  stuff  was  wrung,  and  dried  at  20^  C. 
Too  strong  wringing  spoils  the  appearance  of  the  cloth.  Next 
comes  an  impregnation  with  alumina  soap  in  combination  with 
India  rubber  and  wax.  This  can  be  done  with  two  or  three 
baths.  In  the  latter  case  the  first  bath  is  a  6°  B6.  solution  of 
acetate  of  alumina,  the  second  a  solution  of  water-glass,  and 
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the  third  a  soap-bath  in  which  India  rubber  and  melted  wax 
have  been  stirred  up.  In  the  former  case  the  second  bath  is 
dispensed  with.  This  is  the  better  way.  as  when  the  goods  are 
impregnated  with  acetate,  dried  and  taken  straight  to  the  soap- 
bath,  they  become  thicker  and  more  waterproof  than  when 
they  have  had  a  second  treatment  with  water-glass.  The  latter 
seems  to  hinder  the  precipitation  of  the  alumina. 

If  the  second  bath  is  used  it  should  be  made  of  33  gallons  of 
water  and  Z^4,  pounds  water-glass  of  66  per  cent,  for  every  three 
pieces,  and  the  goods  should  be  passed  through  it  three  or  four 
times  lukewarm  on  the  jigger,  and  then  dried  at  20"  to  25°  C. 
The  acetate  of  alumina  is  made  by  dissolving  55  pounds  of 
alum  in  11  gallons  of  boiling  water,  and  then  precipitating 
with  40  pounds  of  sugar  of  lead.  The  precipitate  is  filtered  off 
and  washed.  aDd  the  wash-waters  are  run  into  the  filtrate  till 
It  is  down  to  6-  Be.  The  goods  are  thoroughly  impregnated 
with  this  by  passing  them  through  it  several  times.  They  are 
then  hung  up  to  dry  at  20-  to  25-  C.  The  final  bath  is  made 
up  as  follows: — ih^  pounds  of  India  rubber  (the  best  Para). 
having  been  cut  up  fine,  are  treated  with  2^4  gallons  of  oil  of 
turpentine.  After  four  days'  frequent  stirring  add  another  2^4 
gallons  of  turpentine  and  stir  for  four  days  more.  The  stuff 
should  be  kept  warm  in  a  vessel  surrounded  by  warm  water. 
The  sticky  mass  obtained  is  brushed  through  a  fine  sieve  of 
150  meshes  to  the  square  inch,  and  then  through  one  with  2(K). 
Any  India  rubber  which  will  not  pass  through  the  second  sieve 
is  treated  with  about  half  a  gallon  more  turpentine  until  it 
all  goes  through.  The  whole  lot  now  gets  2^4  gallons  more 
turpentine  and  is  worked  up  till  all  of  it  passes  through  a 
sieve  with  about  360  meshes  to  the  square  inch.  As  this  part 
of  the  work  takes  a  long  time  it  is  advisable  to  make  up  as 
large  a  quantity  of  India  rubber  at  a  time  as  possible,  but  it  is 
not  advisable  to  handle  more  than  double  the  amount  of 
India  rubber  above  indicated  at  a  time.  Besides  4l^  pounds 
of  India  rubber  are  enough  for  fifteen  or  sixteen  pieces,  say 
500  square  yards  of  calico.  In  the  meantime  two  other  liquids 
have  been  prepared,  one  by  melting  33  pounds  beeswax  in  a 
jacketed  pan,  and  then  adding  2h^  gallons  of  boiled  linseed  oil 
and  boiling  up  the  whole.  The  other  is  made  by  dissolving 
40  pounds  of  resin  soap  in  22  gallons  of  soft  water.  The  solu- 
tion containing  i},^  pounds  of  India  rubber  is  poured  into  the 
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boiling  varnish,  and  then  the  mixture  is  sent  through  a  hair 
sieve  into  the  boiling  soap.  The  whole  is  gradually  diluted, 
with  constant  heating  and  stirring,  to  4-t  gallons.  The  alumed 
cotton  is  passed  through  this  stuff  hot  and  without  folds.  It 
must  then  be  dried,  hung  up,  and  be  then  passed  through  the 
hot  soap  mixture  again.  There  is  danger  of  want  of  uniformity 
at  this  final  stage.  If  a  cheesy  mass  forms  on  the  surface  of 
'  the  bath,  which  is  to  be  feared,  a  plain  solution  of  soap  (about 
10  per  cent.)  should  be  added  to  prevent  the  separation  of  the 
ingredients  of  the  bath. 

TO  RENDER  FABRICS  FIREPROOF. 

Ammonium  sulphate  8  parts,  ammonium  carbonate  2% 
parts,  borax  2  parts,  boracic  acid  3  parts,  starch  2  parts,  water 
100  parts. 

PARA-NITRANILINE  RED. 

Hank  dyeing  is  apt  to  be  uneven,  but  according  to  Romer, 
satisfactory  results  are  obtainable  by  impregnating  with  the 
naphthol  ground  on  a  Turkey  red  machine,  in  which  the  hooks 
and  pan  are  covered  with  lead;  after  this  padding,  the  goods 
are  to  be  dried  at  140=  F.  on  a  rotating  drying  machine;  then 
the  goods  are  developed  one  pound  at  a  time. 

To  make  the  color  faster,  Horace  Koechlin  suggests  that 
after  dyeing  the  goods  be  treated  with  nitric  acid.  5  c.c.  per 
liter  of  water.  Bichromate  aids  in  the  matter.  Instead  of 
boiling  solutions,  cold  liquids  may  be  used,  but  then  100-200  c.c. 
of  nitric  acid  is  used  and  the  bath  continues  longer.  After 
the  nitric  acid  bath,  a  boiling  solution  of  acetate  of  lime  is 
employed,  or  acetate  of  magnesia.  The  shade  is  said  to  be 
bluer  if  the  nitric  acid  bath  is  followed  by  a  bath  of  30  per 
cent,  caustic  soda,  to  which  ^4  liter  of  glycerine  is  added. 

SOLVENT  FOR  PARA-NITRANILINE  RED. 

Para-nitraniline  red  is  soluble  in  amines  and  phenols.  This 
fact  has  an  application  in  the  washing  of  cloth  dyed  with  the 
red  in  question.  A  solution  of  phenol,  two  grams  in  ten  liters 
of  water,  will  remove  any  dye  which  has  been  superficially 
fixed  on  the  fiber.     The  color  of  the  goods  is  sr.id  to  be  brighter 


54  VKAR  BOOK   FOR  COLOBISTS  AND  DYERS. 

and  will  not  rob  off.  The  fact  that  amines  will  dissolve  the 
red  is  used  in  determining  how  much  dye  is  on  the  fiber.  Ani- 
line oil  and  a  Soxhlet  apparatus  is  employed. — D.  Faerb.  Zeit.. 
1888.  p.  546.  Another  solvent  for  para-nitraniline  is  nitro- 
hydrochloric  acid. — Revue  Gen.  Mat.  Col.,  p.  391. 

JUTK 

A  paiteni  to  improre  its  appearance  by  the  u&e  of  acids  such 
as  phosphoric,  has  been  taken  out  in  France.  No.  265.871. 

SILK  GLOSS  ON  VEGETABLE  FIBERS. 

Dried  eollodi<Mi  is  solable  in  a  number  of  reagents  such  as 
acids,  caustic  alkalies  and  certain  metallic  salts.  Vegetable 
fiboc  treated  with  this  solution  is  said  to  have  an  excellent 
silky  gjoes.— D.  Faerb.  Zeit.,  1898,  p.  546. 

ANILINE  BLACK. 

The  first  prodncts  in  the  oxidation  are  emeraldine  o.^ 
axurine,  and  nigraniiine.  The  danger  lies  in  running  the  oxida- 
ti<m  b^^ond  the  proper  stage,  and  not  only  oxidizing  the  ani- 
line, but  the  fiber  also.  Bloede's  patent  for  mordanting  the 
g?oods  first,  and  then  eJ^osing  to  the  vapors  of  aniline  is  as 
clever  a  way  of  avoiding  the  difficulty  as  has  yet  been  sug- 
gested. 

Bodiringer  patents  the  idea  of  using  lactate  of  aniline.  Ger. 
PaL,  TiiL,  96,600.  This  is  described  as  obtained  by  mixing  one 
molecule  of  aniline  with  one  molecule  of  lactic  acid;  further. 
that  the  lactate  ot  alumina  be  used  instead  of  acetate  of 
alomina  hitherto  onpioyed. 

BLACKS  ON  WOOL. 

The  idea  that  the  dye-hcHises  themselves  can  make  many  of 
the  dyes  which  they  use  is  very  persistent.  Coloring  principles 
of  Talne  can  be  obtained  from  alphaoxy-naphthoic  acid 
(Berichte  xx.  2.702)  and  diaio-aro-naphthaline  sulphonic  acid 
and  these  coloring  principles  dye  on  chrome  mordanted  wool 
very  solid  shades.  Disulpho-naphtialene-azo-alpha-naphtyla- 
mine,  made  by  coupling  the  diazo  compound  of  beta-naphtyla- 
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mine  disulphonic  acid  "G"  with  alpha-naphtylamine,  are 
diazotized,  and  the  diazo-azo-compound  is  allowed  to  run  into 
an  alkaline  solution  of  alpha-oxy-naphthoic  acid;  the  coloring 
principle  is  salted  out  and  is  ready  for  use  as  a  dye. — Beilstein, 
1U91. 

COLORED  THREADS  IN  ANILINE  BLACK  GOODS. 

The  threads  are  to  be  prepared  with  an  insoluble  lead  or 
lime  soap.  Yarns  are  treated  for  an  hour  at  100  C,  in  Turkey 
red  oil,  then  squeezed  and  put  into  a  bath  of  acetate  of  lead  22 
Beaume,  at  100  C,  to  which  bath  some  litharge  has  previously 
been  added.  After  the  dyeing  with  aniline  the  goods  are 
chromed  thus  transforming  the  lead  to  the  chromium  yellow. 
Paraffin  is  also  suggested. 

RENOVATING  PLUSH  FABRICS. 

Two  solutions  are  used:  — 

No.  1,  consisting  of  sixteen  parts  of  oxalic  acid  and  one  of 
nitrate  of  potash,  dissolved  in  water — four  gallons  of  water. 

No.  2,  consisting  of  four  ounces  alum  and  one  ounce  of  ani- 
line dye  of  color  required;  one  gallon  of  water. 

These  compounds  are  applied  to  the  plush  as  follows:  — 

First,  take  No.  1  as  the  cleanser.  Sponge  and  dampen, 
then  scrub  thoroughly  with  an  ordinary  scrubbing  brush  until 
all  dirt  is  loosened  or  spots  removed.  The  dirt  may  now  be 
removed  by  scraping  the  surface  of  the  plush  and  then  apply- 
ing clean  water  by  means  of  a  sponge  and  wiping  the  surface. 

No.  2  is  now  to  be  applied.  Take  a  scrubbing  brush  that 
has  not  been  used  for  solution  No.  1  and  apply  solution  to  the 
plush.  After  the  plush  has  dried  thoroughly  the  nap,  or  pile, 
may  be  raised  and  freshened  by  brushing  the  surface  with  a 
bristle  brush. 

CHROME  MORDANTS. 

The  first  to  suggest  the  use  of  chrome  as  a  mordant  was 
Gonfreville  in  his  work  entitled,  "De  la  Teinture  des  Laines." 
The  honor  of  introducing  chrome  in  practice  is,  however,  due 
to  M.  Horace  Koechlin.  Yellow  lead  chromate  and  the  basic 
orange  lead  chromate  are  methods  of  mere  historical  interest, 
since  these  yellows  and  oranges  have  been  entirely  supplanted 
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by  the  coal-tar  colors  which  have  furnished  dyes  applicable  in 
one  bath,  not  poisonous  and  not  apt  to  render  the  fabric 
harsh.  The  bichromates  find  their  largest  application  as  ox- 
idizing agents,  and  the  value  depends  upon  the  chromic  acid 
present.  The  bichromate  of  potash,  the  common  chrome  of 
the  dye  house,  comes  in  orange-red  crystals  having  68. 1  per 
cent,  chromic  acid.  The  apt  impurities  are  sulphate  and  chlo- 
ride of  potash.  The  oxidizing  power  is  taken  advantage  of  in 
the  production  of  logwood  blacks,  aniline  blacks,  catechu  and 
fustic  colors;  and  further  in  the  ever-increasing  and  advan- 
tageous "after-chroming"  now  given  certain  goods  by  advanced 
dyers.  As  a  cautionary  remark  it  should  be  said  that  bichrome 
boiled  alone  with  wool  acts  at  the  expense  of  the  wool.  E. 
Knecht  has  suggested  that  neutral  ammonium  sulphate  should 
be  used  to  fix  chrome  oxide  on  the  fiber.  In  the  cold  this  does 
not  react,  but  upon  steaming  the  chromate  is  reduced  to  the 
oxide. 

Bichromate  of  soda  is  more  economical  and  for  two  rea- 
sons:— one  is  that  pound  for  pound  it  is  cheaper  than  the 
potash  salt,  and  second,  the  chromic  acid  strength  is  higher. 
The  soda  salt  holds  12  per  cent,  of  water,  and  this  brings  the 
chromic  acid  strength  about  the  equivalent  of  the  potash.  It 
is  more  soluble  than  the  potassium  compound,  and  being  de- 
liquescent, must  not  be  stored  in  damp  locality.  The  article 
should  be  bought  on  specification,  and  the  water  content  and 
the  chromic  acid  are  the  principal  points  for  determination  of 
the  value.  Chromate  of  calcium  is  recommended  by  some  Ger- 
man authorities. 

Chrome  alum  has  15.3  per  cent,  chromic  acid  (CrOa)  and 
43  per  cent,  water.  An  apt  impurity  is  sulphate  of  potash. 
The  violet  red  crystals  dissolve  in  seven  parts  cold  water, 
and  on  warming  to  35=  C.  the  color  begins  to  alter  to  the  green. 
The  salt  which  plays  an  active  part  is  the  sulphate  of  chrome. 
This  should  be  made  by  the  dyer  by  dissolving  chrome  hydrate 
in  sulphuric  acid. 

Neutral  acetate  of  chromic  oxid  (see  Hummel  215)  is  rarely 
used. 

Acetate  of  chromic  oxide  from  chrome  hydrate  is  apt  to 
dissociate  when  diluted  with  25  parts  of  water.  (See  H. 
Schmid,  Wagner's  Jahresbericht,  1883.)  The  pure  green  solu- 
tion loses  acetic  acid  in  warming  and  clouds  up.     The  acetate 


NEW   PROCESSES.  57 

remains  as  a  basic  acetate.  Tiie  chrome  acetate  is  of  value 
with  alizarine  blue,  coerulein,  aad  gallocyanin. 

Sulph-aoetate  of  chrome  oxide  is  made  by  dissolving  chrome 
alum  in  hot  water  and  adding  then  sugar  of  lead  solution. 
The  solution  can  be  freed  from  sulphate  of  lead  by  decantation 
and  then  filtering.  The  solution  of  10°  Beaum6  holds  6  per 
cent,  chrome  hydrate  or  4.2  per  cent:  chromic  acid.  The  solu- 
tion can  be  heated  to  80-90°  C.  and  concentrated  to  18°  B€. 
before  basic  chrome  acetate  begins  to  be  precipitated.  The 
more  lead  acetate  is  used,  the  more  readily  the  mordant  is 
fixed;  and  the  more  alum  the  higher  becomes  the  point  of  dis- 
sociation.    It  is  a  mordant  of  value  in  steam  logwood  black. 

Nitrate  of  chrome  is  recommended  by  some.  It  can  be 
made  by  treating  chrome  alum  solution  with  nitrate  of  lead. 
Chrom  chloride  can  be  made  by  treating  alum  with  chloride 
of  calcium. 

Bichrome  and  cream  of  tartar  is  the  oldest  and  perhaps  the 
most  used  mordant.  The  proportion  having  the  highest 
recommendation  is  3  of  chrome  and  2^4  of  cream  of  tartar. 
If  the  shade  is  deep,  then  4  to  3;  if  light  then  equal  proportions 
are  advantageous.  It  is  possible  to  use  tartaric  acid  in  lieu 
of  cream  of  tartar  and  2  pounds  of  tartaric  acid  replace  2% 
pounds  of  cream  of  tartar. 

If  oxalic  acid  is  used  the  proportion  is  3  of  bichrome  and  1 
of  oxalic. 

Bichrome  and  sulphuric  acid  is  the  cheapest  mordant,  but 
gives  duller  tones  and  leaves  the  goods  a  trifle  harsh. 

Bichrome  and  acid  bisulphate  of  soda  are  frequently 
employed. 

Lactic  acid  may  be  employed  in  one  of  three  ways — either 
lactic  acid  and  bichrome,  the  lactic  bichrome  and  sulphuric,  or 
lactolin.  In  the  first  case  two  parts  of  chrome  are  used  with 
three  of  lactic  acid,  in  the  second  instance  there  is  used  1^ 
bichrome,  3  of  lactic  and  1  per  cent,  of  sulphuric.  It  is  better 
to  use  the  chrome  and  lactic  fii-st,  and  to  add  the  sulphuric 
only  toward  the  end  of  the  mordant.  Otherwise  there  is  a 
rush  of  the  mordant  on  to  the  goods  and  consequent  irregular 
mordanting. 

Lactolin  is  an  acid  lactate  of  potash,  invented  by  Roehr- 
inger. 

Chrome  mordants  on  cotton  have  not  had  the  extensive  ap- 
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plication  that  chrome  salts  have  found  in  wool  and  woolen  in- 
dustries. The  methods  for  using  chrome  on  cotton  have  been 
collected  by  Dr.  E.  Knecht.     They  are:  — 

1.  Koechlin's  alkaline  chrome  mordant,  which  consists  in 
impregnating  the  goods  with  a  solution  of  chrome  hydroxide 
in  caustic,  and  then  washing. 

2.  Foulard  the  cotton  with  acetate  of  chrome  and  pass  then 
through  a  boiling  soda  solution. 

Koechlin  recommends  the  preparation  of  the  salt  by  adding 
a  solution  of  caustic  soda  to  a  solution  of  chromium  acetate:  — 
16  parts  chromium  acetate  20-  B.,  48  parts  water,  32  parts 
caustic  soda  of  38-  B.,  and  1  part  of  glycerine  of  32°  B.,  all  by 
weight.  Schmid  prefers  to  dissolve  69  pounds  of  precipitated 
chromium  hydrate  in  72  liters  of  caustic  soda  of  33^  B.,  and 
then  to  dilute  with  27  to  36  liters  of  water  and  5  pounds  of 
32°  B.  glycerine.  This  solution,  however,  requires  more  caustic 
soda  if  it  is  to  be  stocked,  and  the  excess  must  be  neutralized 
with  more  precipitated  oxide  when  the  mordant  is  to  be  used. 
In  no  case,  however,  will  sodium  chromite  keep  long. 

3.  Gallois'  method,  consisting  in  impregnating  the  goods 
with  a  solution  of  chrome  chromate  and  then  passing  through 
boiling  soda  solution. 

4.  E.  Kur's  process  in  which  the  cotton  is  treated  with  a 
chrome  bisulphite  solution,  and  then  steamed  and  passed 
through  soda  solution. 

Other  methods  of  more  or  less — generally  less — ^value  are 
mentioned.  Gatty  has  an  English  patent  for  passing  the  cot- 
ton through  a  solution  of  bichrome  and  then  exposing  to  an 
atmosphere  of  sulphurous  acid.  Scheurer  and  Blondel  recom- 
mejid  sodium  thiosulphate  with  bichrome  in  presence  of  an 
excess  of  ammonia.  Prudhomme  suggested  thiosulphate  and 
bisulphite.  Knecht  observed  that  chromate  and  bisulphite  in 
presence  of  an  excess  of  ammonia  do  not  react  until  the  am- 
monia escapes.  H.  Koechlin  recommends  the  proportions, 
bichrome  50  grams,  sodic  bisulphite  of  36  B.  100  grams,  and 
100  grams  of  ammonia,  made  up  to  one  liter.  The  goods  to  be 
passed  in  this  solution,  dried,  steamed  for  a  couple  of  minutes, 
and  then  washed.  Gardner  recommends  the  proportions, 
bichrome  50  grams,  sodic  bisulphite  260  grams.  100  grams 
ammonia. 

There  is  a  French  patent  277,182,  April  20,  1898,  to  F.  Haber, 
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Carlsnihe,  which  is  intended  to  cover  the  point  that  chrome 
can  be  more  readily  applied  to  cotton  when  before  the  chrom- 
ing the  goods  are  treated  with  the  hydrates  of  the  alkaline 
eartlis,  carbonates  or  tannates.  Lime,  carbonate  of  lime  and 
tannate  of  lime  are  named.  After  the  liming,  the  goods  are 
boiled  for  a  couple  of  hours  with  12  per  cent,  of  flour-chrome, 
and  washed.  The  best  results  are  said  to  have  been  attained 
when  the  goods  are  first  given  a  bath  in  tannin,  then  limed 
with  limewater  and  the  chrome. 

A  suggested  method  for  fixing  chrome  hydroxide  on  cotton 
is  as  follows:  Thirty-five  grams  of  bichromate  of  soda  are 
dissolved  in  50  c.c.  of  water,  and  14  c.c.  of  sulphuric  acid  are 
added.  This  is  boiled,  and  then  10  grs.  of  glucose  in  25  c.c.  of 
water  are  put  in.  The  mixture  is  diluted  with  from  %  to  1 
liter  of  water,  according  to  the  strength  of  shade  to  be  dyed. 
The  cotton  is  entered  into  this  bath,  steeped,  wrung,  and  next 
entered  into  a  bath  containing  from  2  to  3  per  cent,  of  sodium 
sulphide,  made  by  boiling  flowers  of  sulphur  in  caustic  soda. 

A.  Sansone,  in  the  Revue  Generale  des  Matieres  Colorantes, 
suggests,  first  a  bath  of  30  Be.  sumac  20  per  cent.,  calculating 
on  the  weight  of  the  goods,  applied  hot,  cool  over  night,  wring 
and  hydro-extract,  and  enter  into  a  warm  bath  of  5  per  cent, 
bichrome  and  10  per  cent,  hydrochloric  acid  of  22  B$. 

The  temperature  of  this  bath  is  then  raised  and  for  30  or 
40  minutes  kept  at  the  boil.  For  dark  shades  up  to  50  per 
cent,  extract  of  sumac  may  be  used  with  up  to  10  per  cent, 
bichromate  and  25  per  cent,  hydrochloric  acid;  good  results 
are  ordinarily  obtained  with  1  part  bichromate  for  2  parts 
hydrochloric  acid. 

The  mordanted  cotton  shows  a  yellowish  color,  very 
acceptable  as  a  mode  color,  and  very  fast  to  washing  and  light. 
Fine  and  full  dyes  are  obtained  upon  this  mordant  with  Aliza- 
rin dyestuffs,  fast  to  washing  and  light  and  particularly  use- 
ful for  embroidering  yarns:  the  blue  dyes,  however,  do  not 
stand  washing  with  soda  and  should,  therefore,  be  made  with 
indigo. 

For  light  shades  a  simpler  mordant  is  used,  consisting  in 
a  cold  bath  which  contains  10  1.  commercial  chromium  bisulfite 
per  100  k.  cotton  yarn,  entered  cold,  then  heated  and  kept 
boiling  for  30  minutes,   when   the   yarn   is  washed  and   dyed 
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with  1-3  per  cent.    Alizarin  dyestuffs,  giving  a  large  range  of 
colors,  cheap  and  fast  to  washing. 

In  certain  cases  the  mordanting  and  dyeing  operations  may 
be  carried  out  in  one  bath,  for  instance,  for  100  k.  cotton 
yarn:  — 

1  k.    Chromium  acetate  solid. 
5  1.      Chromium  bisulfite. 

2  k.    Alizarin  Orange  Paste. 

For  some  time  the  author  mordanted  cotton  with  sodium 
bichromate,  glycerol  and  nitric  acid,  which  gives  darker  shades 
than  chromium  bisulphite. 

Piece  goods  may  be  treated  after  this  method  for  the  pro- 
duction of  dark  and  fast  shades.  The  pieces  are  upon  a  pad- 
ding machine,  passed  through  a  solution  of  50-100  g.  tannin 
or  extract  of  sumac  per  liter,  and  then  allowed  to  lie  for 
several  hours  in  piles.  They  are  then  upon  the  jigger  passed 
through  a  boiling  solution  of  5  per  cent,  chromium  bisulfite 
and  7.5  per  cent,  hydrochloric  acid,  washed  and  dyed  with 
Alizarin  dyestuffs  with  or  without  the  addition  of  ammonia. 

A  chrome  lake  process  is  used  in  the  production  of  blues 
by  using  not  the  brilliant  Alizarin  blues,  themselves,  but  mix- 
tures prepared  from  the  oxyindophenol  sulphon  in  acids.  This 
is  a  process  from  the  Farbenfabriken  Elberfeld.  The  details 
are  substantially:  — 

Cotton  cloth  is  padded  with  a  from  5  to  10  per  cent,  sodium 
thiosulphate  solution,  and  is  then  dried.  The  treated  cloth  is 
printed  with  a  paste  prepared  from  70  parts  of  a  30  per  cent, 
paste  of  the  intermediate  product  obtained  from  paramido- 
dimethylaniline  thiosulphonic  acid  and  alpha,-betaj-naphtho- 
quinone-beta-  sulphonic  acid,  769  parts  of  starch  tragacanth 
thickening,  5€  parts  of  chrome  acetate  (20°  B6.),  and  105  parts 
of  water.  The  cloth  is  then  steamed  for  about  one  hour  with- 
out pressure,  malted,  and  soaped  in  the  usual  manner.  The 
particulars  given  may  be  varied  within  wide  limits.  For  in- 
stance, the  cloth  may  be  printed  first  with  the  dyestuff  paste 
defined  in  the  example,  and  then  may  be  printed  or  padded 
with  thiosulphate.  Likewise,  the  sodium  thiosulphate  may  be 
replaced  by  other  thiosulphates,  or  by  sodium  acetate,  or  by 
other  salts  of  weak  alkaline  properties,  or  analogous  inter- 
mediate products  may  be  used  instead  of  that  used  in  the 
example. 
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Dr.  Amend's  mordanting  process  is  receiving  considerable 
attention  abroad.  The  most  advanced  thought  of  the  day  in 
the  dyeing  industries  is  worlving  on  ways  and  means  for  ren- 
dering colors  more  stable.  Colors  which  are  fast  make  the 
best  advertisement  of  a  firm.  As  fast  as  an  oriental  rug,  is 
proverb  almost.  The  secret  of  the  success  of  the  Eastern 
people  in  this  regard  undoubtedly  lies  in  the  fact  that  they 
take  more  time  than  we  do.  It  has  been  said  that  time  was 
made  for  orientals  and  not  for  occidentals.  Amend  first  treats 
the  fiber  with  acetic  acid.  Any  acid  which  will  not  reduce 
chromic  acid  will  accomplish  the  same  purpose.  Secondly, 
the  fiber  is  placed  in  a  bath  of  chromic  acid.  Thirdly,  bisul- 
phite of  soda  is  added.  Fourth,  wash  with  a  bath  contain- 
ing a  neutralizing  agent,  such  as  ammonia. 

A  tartar  substitute  is  made  by  G.  Wendler  by  combining 
sixty  parts  of  boiling  concentrated  sulphuric  acid  with  one 
hundred  parts  of  calcined  Glauber's  salts,  and  when  complete 
solution  has  been  effected,  adding  fifteen  parts  of  boracic  acid. 
This  is  allowed  to  cool  when  it  solidifies,  and  then  it  is  broken 
up  into  fragments  suitable  for  the  market. 

A  tartaric  acid  substitute  is  made  by  F.  Sichel,  Chemische 
Fabrik  Limmer.  Station  Linden  K.,  near  Hannover.  It  is 
called  Tartarin. 

A  substitute  for  tartar  emetic  is  the  double  salt  of  antimony 
fluoride.  Double  compounds  of  antimony  lactate  and  lactates 
of  alkalies,  earth  alkalies  and  earth  metals,  are  brought  for- 
ward. They  are  made  by  C.  H.  Boehringer  &  Son  under  the 
German  patent  98,939,  September  4,  1896.  English  patent 
22.522.  Antimony  oxide  freshly  precipitated  treated  with  lac- 
tic acid,  or  better  an  alkaline  lactate  or  lactate  of  an  alkaline 
earth  or  earth  metal  forms  useful  double  compounds.  The 
antimony  sodium  lactate,  made  by  combining  one  molecule  of 
antimony  oxide,  two  molecules  of  lactic  acid  and  four  molecules 
of  sodic  lactate  produces  the  compound  SbO.  (C3H5O3),, 
NaCjHjOa,  and  contains  32  per  cent.  Sb.Oj. 

TARTAR  SUBSTITUTES. 

The  Journal  of  the  Society  of  Chemical  Industry,  page  368, 
gives  a  resum6  of  some  of  the  "substitutes"  brought  upon  the 
market  in  the  last  ten  years. 
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"Flickolin"  contains  chiefly  pyroligneous  and  oxalic  acid, 
but  also  alumina,  starch,  sugar,  etc. 

"Chrome  fixing  agent"  consists  of  acetic  acid,  potassium 
oxalate  and  starch. 

"Tartarfluvin"  contains  potassium  chlorate,  oxalic  acid, 
sodium  sulphate  and  chloride. 

'•Chrome  reducing  agent"  contains  sodium  sulphate  and 
bisulphate.  and  oxalic  acid,  with  traces  of  magnesium  sulphate 
and  calicum  phosphate. 

"Egalisol"  contains  beryllium  sodium  sulphate  with  excess 
of  sulphuric  acid. 

There  were  three  lactic  acid  substitutes,  one  of  which  was 
composed  of  potassium  bisulphate.  another  of  sodium  sulphate, 
and  the  third  of  nitric  acid  and  sugar.  "Lactolin"  consists  of 
equal  molecules  of  lactic  acid  and  normal  potassium  lactate. 
A  substitute  for  lactolin  is  "Elgalin." 

"Lignorosine"  is  represented  to  be  a  calcium  llgnin  sul- 
phonate.  and  is  a  thick  dark-brown  mass  with  an  odor  re- 
sembling caramel.  The  deep  color  makes  it  unsuitable  for 
light  shades,  and  its  changing  composition,  due  to  its  metJiod 
of  manufacture,  is  the  great  drawback  to  its  employment  as  a 
substitute  for  lactic  acid.  The  patent  for  lignorosine  is  in  the 
name  of  H.  Seidel.  Vienna.  It  seems  to  be  made  by  addition 
of  salt  or  potassium  chloride  to  the  cellulose  sulphite  lyes, 
which  precipitates  an  organic  sulphureous  compound:  it  can 
also  be  obtained  from  the  mother  lye  by  addition  of  acetaie  of 
lead,  or  hydrochloric  acid.  Its  low  price — for  it  may  be  had 
for  the  asking — is  its  advantage. 

Occasion  has  brought  to  notice  many  trick  "substitutes"  for 
tartar.  The  laboratory  has  analyzed  a  good  many.  The 
Anglo-Saxon  name  for  the  majority  of  them  might  be  "Swindle 
Mordants,"  and  would  be  as  descriptive  a  name  as  could  be 
brought  to  bear  on  their  value  as  compositions.  Crematine, 
tartar-cake,  essence  of  tartar,  tartaric  liquid,  protartar  spirits, 
etc.,  are  names  recently  come  upon  in  trade  literature. 

Stilbene.  Levenstein,  E.  P..  18.376,  August  7,  1897,  July  7, 
1898.  By  the  action  of  hyi)o-chlorides  or  hypo-bromites  on 
ortho  sulpho  para-nitro  toluylene  a  new  compound  is  made 
which  possesses  very  interesting  qualities.  The  acid  of  dinitro 
stilbene  with  mild  reducing  agents  is  transformed  into  coloring 
matters   varying   from   a   red     to    an    orange     red.     Disulpho 
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di  nitro  stilbene  condenses  with  aromatic  diamines  in  the  pres- 
ence of  caustic  soda.     (Matieres  Colorantes,  1898.     Page  394.) 


ALKALINE  MORDANTING   COMPOUNDS. 

Stannate  of  soda:  9  kilos,  of  stannic  chloride  are  dissolved 
in  25  liters  of  hot  water,  and  15  liters  of  a  solution  of  caustic 
soda  are  added,  36  B6.  This  should  make  a  clear  solution  of 
28  B€.  The  fiber  is  allowed  to  be  in  the  liquid,  diluted  prop- 
erly and  then  passed  through  a  bath  of  sulphuric  acid  of  6" 
Be.  cold. 

Ammonium  sLannate  is  prepared  by  mixing  one  volume  of 
stannic  chloride  solution  of  55  B6.,  one  volume  of  water,  two 
volumes  of  glycerine  of  28  Be.,  and  three  volumes  of  ammonia 
of  21  B^.  Stannic  hydrate  separates  at  first,  but  redissolves 
in  the  course  of  10  to  15  minutes.  Cotton  is  mordanted  by 
impregnating  with  the  solution  and  exposing  it  to  the  air,  or 
drying. 

Sodic  aluminate  is  made  as  follows:  Alumina  hydrate  (25 
kilos,  containing  25  per  cent,  of  alumina)  is  dissolved  in  caus- 
tic soda  (8  liters  of  36  Be.),  heating  this  to  30-40°  C.  to  effect 
solution.  The  liquid  is  diluted  to  6°  or  8°  Be.  and  then  the 
cloth  is  padded  on,  and  the  goods  are  dried  at  temperatures  not 
excessively  hot. 

Sodic  Chromite. — One  part  of  chromium  acetate  at  16°  B€., 
three  parts  of  water,  two  parts  of  caustic  soda  of  36°  B6., 
1-16  part  of  glycerine  at  28°  B6.  The  solution  cannot  be  pre- 
served. 

Calcic  Plumbite.— Impregnate  the  cloth  with  a  solution  of 
basic  lead  acetate,  and  then  pass  through  a  solution  of  calcium 
plumbite. 

Sodium  Zincate. — This  is  of  use  with  the  xylidine  ponceaux 
and  certain  oranges.  Impregnate  the  cloth  with  a  mixed  solu- 
tion of  a  chromic  salt  and  magnesium  acetate,  dry  and  pass 
into  a  solution  prepared  by  dissolving  60  kilos,  of  zinc  sulphate 
in  120  liters  of  caustic  soda  at  38°  BS.  and  1,200  liters  of  water. 

Alkaline  Antimony  Mordant. — This  is  claimed  to  give  to  the 
fiber  a  larger  quantity  of  antimony  oxide  than  emetic.  The 
antimony  oxide  should  be  free  from  tartar  and  antimony  sul- 
phide.    By  the  aid  of  100  grams  of  glycerin,  10  grams  of  cans- 
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tic  soda  may  be  made  to  dissolve  20  erams,  and  130  grams  of 
eamtic  soda,  120  grams  <rf  antimony  trioxide 


LIGXOROSIN. 

Hie  Fiaerber  Zestang  notes  this  as  a  new  redncine  agent 
for  chrome  mixdants.  A  etmiporison  was  made  with  its  action 
as  asaJnwt,  lactic  acid.  The  tests  seem  to  have  been  made  witli 
the  lactic  acid  under  the  most  adTantageons  <drcamstanees, 
namely,  when  the  lactic  acid  was  employed  in  oonjonction  with 
soaae  solphoric  acid  at  the  end  of  the  mordanting  baths. 
LigmMVsin — a  salt  of  an  ra^ganic  add — seemed  to  have  the  same 
advantageous  pn^ertiesu  The  nuKdanted  goods  had  the  char- 
acteristic green  color  of  dimne  oxide,  similarly  to  lactic  acid 
used  under  the  same  conditions.  Fm-  piece  dyed  goods  the 
proportions  used  were: — 

2  per  cent,  bichromate, 

3  per  cent,  lignorosin, 

0.7  pa-  cent  sulphuric  acid  of  66  Bcl 
The  excellent  suggestion   is   made    that   the   mordanting 
should  not  proceed  at  too  hot  a  temperature,  since  uneToi  pre- 
ci^tadon  will  nMHe  readily  be  effected,  with  prejudicial  effect. 

TTTANTUM  AS  A  MORDANT. 

The  Journal  ot  the  Society  of  Chemical  Industry  of  Januarj 
ha.ff  an  article  on  the  im*^  of  titamimn  compounds  as  mordants. 
In  the  case  of  some  eciors  it  is  said  the  use  of  titanium  is  a 
deoded  adTantage.  Nolaldy  Alizarin  TeUow  GGW.  where  the 
edior  is  fully  as  bright  as  when  the  orthod<KC  aluminum  mor- 
dants are  used,  with  the  additi<mal  merit,  that  the  dye  is  mudi 
faster.  Alizarin  Orange  also  is  possessed  of  the  same  credit 
In  connection  with  titanium  uKRdants.  For  military  require- 
ments this  would  be  the  mordant  to  use.  The  basic  colors  oo 
cotton  are  said  on  good  authority  to  be  rendered  faster  yrhen 
the  cotton  is  mordanted  by  tannin  and  oxalate  of  titanium.  A 
new  moranting  method  is  suggested,  using  the  solution  of 
titanium  tannate  in  oxalic  acid,  impregnating  the  cloth  and 
then  precipitating  the  nuwdant  by  a  bath  of  common  saJt  at 
about  ItiO^  F..  the  bath  to  contain  20-30  grams  of  salt  per  liter. 
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The  titanium  lannate  may  also  be  dissolved  in  tartaric  acid 
and  used  in  the  same  manner. 

This  mordant  can  be  applied  with  tannin  on  cotton  simi- 
larly to  tannin  and  antimony  salts.  It  can  be  employed  either 
as  the  acid  oxalate,  or  acid  muriate  or  the  double  salt  of 
titanium  and  potash,  or  as  a  fluorid  of  titanium. 

It  is  said  that  wool  has  a  natural  affinity  for  the  mordants 
of  titanium,  and  also  that  wool  mordanted  with  tartrate  of 
titanium  will  produce  very  fast  colors.  On  cotton,  titan  oxide 
and  tannin  is  recommended.  The  titan  is  used  in  a  manner 
similar  to  antimony. 

According  to  a  French  patent  the  double  salt  of  antimony 
titanium  oxalate  is  suggested  as  an  improvement  on  the  usual 
antimony  salt.  The  mordant  must  be  free  from  iron  to  be 
successful. 

Experiments  have  been  made  by  Edmund  Knecnt  on  Tung- 
sten and  Molybdenum,  and  it  is  only  worth  the  while  to  give 
his  conclusions,  namely  that  these  mordants  do  not  act  as 
advantageously  as  the  mordants  in  common  use  to-day. 


HAT  DYEING  MORDANT. 

One  recommended  for  five  dozen  pieces  of  90  grams,  is  bi- 
chrome  65  grams,  lactic  acid  165  grams,  sulphuric  acid  65 
grams. 

TURKEY  RED  OIL. 

This  and  similar  preparations  can  be  fixed  in  the  textile  ac- 
cording to  0.  F.  H.  Meister,  of  Dresden,  by  a  subsequent  treat- 
ment with  Glauber's  salts  or  common  salt. 

FIXING  AGENT. 

Copper  surphate  has  been  used  as  a  fixing  agent  and  assist- 
ant for  many  years,  with  benzoazurine  quite  extraordinary 
fastness  can  be  obtained.  A  number  of  developed  colors  can 
be  materially  assisted  by  the  use  of  the  bluestone  bath.  It 
takes,  sometimes  more  latitude  than  the  dyer  often  Ijas  to  get 
this  extra  bath.  There  is  almost  always  a  pressure  on  the 
dye-house  to  increase  the  yield.     It  is  now  suggested  in  the 
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"Flrberzeitniig,"  ix.  328,  to  add  the  copper  salt  to  the  diaxotiz- 
ins  bath.  It  is  said  to  work  welL  and  not  to  influence  the 
shade. 


BLEACHING. 

Three  ten  kier  lot& 

L    W«;  out;  the  longiM-  the  better,  Tnihm  limits. 

n.  Lime  ^0  pounds.  Fire  hours,  slowly  heated;  then 
boU  12. 

m.    Wash,  first  in  kier  and  then  in  wash  machine. 

IT.    Muriatic  acid  2"  Twaddle. 

V.    Wash. 

VL  Soda  ash  TO  pounds  bmled  up  and  settled;  siphoned  off 
into  the  kier;  heat  the  goods  slowly  to  drive  out  air;  let  off 
after  dosing  off  steam;  then  bring  the  200  litere  of  soda-ash 
solution  of  10=  Twaddle — 112  kilos,  in  400  liters  water— boil  S 
hours  at  -15  pounds  pressure. 

YIL    Wash. 

YUL  Chemick  at  %°  Twaddle,  or  according  to  weight  of 
goods. 

IX.  Muriatic  acid  2°  Twaddle. 

X.  Wash  twice. 

Resin  245  kilos,  in  200  litras  soda-ash  solution  of  4<»'  Twad- 
dle, made  with  112.5  soda  ash  in  400  liters  water.  Before  this 
is  allowed  to  enter  the  kier  it  must  be  strained  welL 

file  Soci^i§  Industridle  de  Mulhouse  made  some  exhanstiTe 
researches  (m  bleaclung  some  tiine  since.  Among  other  con- 
clusions, it  was  decided  as  proved  that  the  lime  boil  altered 
minoal  oil  to  a  lime  soap  and  the  sours  altered  this  lime  soap 
to  fat  acid.  In  the  subsequent  contact  with  $oda  and  resin, 
this  fat  acid  was  saponified  and  dissolved. — ^Mulhouse  Bulle- 
tin, July- August,  1888.  Further,  the  mixture  of  caustic  soda 
and  soda  ash  w<Kks  betto-  than  caustic  soda  alone;  and  the 
best  proportions  were  found  to  be  75  per  omt.  caustic  and  25 
per  cent.  soda.  Hie  anthiH*  found  at  a  Lancashire  bleachery 
that  56  pounds  of  soda  ash  were  used  with  6  pounds  of  caustic 
in  140  gallons  of  water.  Ix>nsdale  is  said  to  use  220  pounds 
soda  ash  to  7,600  pounds  of  goods:  sometimes  there  are  two 
bmls  when  100  pounds  of  soda  ash  is  used  each  boiL 


NEW  PROCESSES.  67 

MATHER  AND  PLATT  KIER. 

This  process,  for  a  three-ton  kier,  is  conducted  as  follows:  — 

The  goods  are  run  direct  from  the  singe-house  through  the 
limer  to  the  wagons  of  the  kier.  In  lieu  of  the  lime,  caustic 
soda  of  li^"  B6.  is  used,  which  is  to  be  kept  hot.  The  hydro- 
meter must  be  kept  at  1%,  and  for  a  test,  a  solutiou  of  sulpho- 
nic  acid  is  made  to  mark  1  degree;  this  has  a  little  litmus  in 
it,  to  give  it  a  good  cherry  color;  one  measure  of  the  acid 
solution  must  neutralize  the  same  volume  of  the  alkali.  The 
wagons  holding  the  goods  are  to  be  lined  with  wood,  so  as  to 
avoid  spots.  After  the  door  of  the  kier  is  closed  the  alkali  from 
a  large  tank  is  run  into  the  kier;  500  gallons  are  put  into 
the  kier.  Caustic  is  made  by  boiling  together  60  pounds 
lime  and  100  pounds  soda  ash. 

As  soon  as  there  is  enough  alkali  for  the  pump  to  catch, 
start  the  pump;  when  the  full  500  gallons  have  gone  into  the 
kier,  begin  to  steam.  Then  open  valves  at  the  bottom  of  the 
kier,  and  then  when  the  glass  gauges  or  indicators  show  that 
there  is  no  air  in  the  pump,  give  full  head  of  steam  and  run 
at  ten  pounds  of  steam  pressure  for  eight  hours.  Blow  off 
liquor  and  charge  with  hot  water,  12,000  gallons.  Boil  one 
hour  without  pressure.  Again  blow  off  and  charge  with  cold 
water. 

Chemic  should  be  used  at  20-25°  C,  and  with  a  strength 
according  to  the  weight  of  goods. 

BLEACHING  KIER. 

The  United  StateS  patent  612,874,  describes  a  kier  in  which 
the  liquor  is  made  to  discharge  by  a  "pulsating  vomiting" 
action. 

COTTON  BLEACHING. 

English  patent  27,270,  1897,  claims  a  method  consisting  of 
adding  to  the  chlorine  bath  a  solution  composed  of  2.5  kilos, 
molasses,  2.5  kilos,  starch,  10  kilos,  of  nitric  acid.  These  are 
mixed  cold,  the  liquid  then  heated  and  diluted  to  1°  B6.  The 
molasses  and  the  starch  are  used  as  vehicle  for  the  bleaching 
agents,  reducing  their  corrosive  action.  Subsequently  the 
skeins  are  steamed. 
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COTTON  BLEACHING  BY  ELECTROLYSIS. 

A  process  has  recently  been  devised  with  which  perfectly 
satisfactory-  results  are  said  to  have  been  achieved.  The  cot- 
ton yarn  should  be  closely  packed  in  very  concentrated  liquors, 
prepared  in  a  vessel  (the  electrolyser),  through  which  flows  a 
solution  of  rock  salt,  at  the  same  time  an  electric  current  cir- 
culates through  the  liquid.  The  bleaching  liquid  obtained  in 
this  manner  is  kept  in  closed  vessels  until  required  for  use. 
Although  the  initial  expenditure  Is  somewhat  great,  the  cost 
of  working  is  said  to  be  low.  The  cost  of  the  necessary  plant 
exclusive  of  buildings,  is  about  $2,100,  made  up  as  follows: 
Electrolyser,  |900;  vessels  for  boiling  and  bleaching,  each  to 
hold  1,500  pounds,  complete  with  pump,  |325;  dynamo  machine, 
which  can  also  be  used  for  electric-lighting  purposes,  $225; 
squeezing  rollers  or  hydro-extractors,  $150;  washing  machine, 
$375;  various  wooden  casks,  $100.  Two  men  can  bleach  and 
wash  off  1,500  pounds  of  yarn  a  day. 

As  long  ago  as  1882  it  was  suggested  (see  Wagner's  Jahres- 
bericht,  1882,  page  966)  to  bleach  silk  by  using  water,  followed 
by  an  acid;  the  acid  might  be  citric,  tartaric  or  sulphurous 
acid. 

Hydrogen  peroxide  according  to  Reimann  (see  Faerber  Zei- 
tung,  1882,  pages  14  and  198)  is  not  well  adapted  to  the  bleach- 
ing of  silk  and  he  recommends  the  use  of  permanganate  of 
potash. 

PERMANGANATE  AS  A  BLEACHING  AGENT. 

The  Canadian  Journal  of  Fabrics,  p.  1£6,  has  an  article  on 
this  topic  worth  abstracting.  The  historical  applications  are 
given;  then  the  fact  that  the  hitherto  prohibitory  price  of  per- 
manganate has  fallen  forty-five  per  cent.  Vegetable  fiber  is 
placed  in  a  solution  of  potassium  permanganate,  with  some 
magnesium  sulphate  until  the  bath  is  decolorized,  which  means 
until  the  permanganate  is  decomposed.  A  dilute  solution  of 
sulphurous  acid  follows,  and  these  two  baths — permanganate 
and  sulphurous  acid — are  repeated.  For  100  pounds  of  well- 
scoured  wool,  4  pounds  of  permanganate  and  1%  pound  of  sul- 
phate of  magnesia  are  used.  Enough  sulphurous  acid  is  taken 
to  destroy  the  manganese  oxide  fixed  on  the  fiber.  The  wool 
is  to  be  washed  in  clean  water,  followed  by  a  bath  containing 
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1%  pound  of  soap,  %  pound  of  ammonia  and  some  sulphate  of 
soda: — 

"(a)  In  neutral  solutions  the  reduction  of  the  potassium 
permanganate  takes  place  regularly,  but  slowly,  (b)  In  alka- 
line solutions  the  reduction  very  probably  takes  place  in  two 
phases.  In  the  first,  the  violet  coloration  of  the  solution 
changes  to  green  when  the  cotton  is  entered,  a  partial  precipi- 
tation of  manganese  peroxide  upon  the  fiber  taking  place.  In 
the  second  phase  the  green  manganate  very  slowly  loses  its 
color,  and  the  manganese  remaining  in  the  solution  is  very 
slowly  deposited  upon  the  fiber,  (c)  In  acid  solution  the 
reduction  takes  place  much  more  regularly  and  in  a  shorter 
time  than  in  the  other  two  conditions.  The  alkaline  bath  was 
prepared  by  adding  caustic  soda  or  caustic  potash  in  the  quan- 
tity theoretically  required  for  the  transformation  of  the  per- 
manganate into  manganate;  the  acid  bath  contained  an  addi- 
tion of  as  much  sulphuric  acid  as  is  theoretically  necessary  to 
liberate  all  permanganic  acid.  The  yarn  which  is  treated  in 
the  acid  or  neutral  bath  is  as  strong  as  before,  but  that  which 
has  been  in  the  alkaline  bath  seems  to  be  rotten  all  through; 
it  can  be  easily  torn  to  pieces,  particularly  when  the  material 
is  treated  with  2  per  cent,  solution  of  permanganate,  even  be- 
fore immersing  it  in  the  decolorizing  solution  of  sulphurous 
acid,  or  even  in  dilute  sulphuric  acid.  If  as  much  sulphuric 
acid  is  at  once  added  to  the  bath  as  is  necessary  to  dissolve  the 
manganese  oxide  formed  by  the  reduction,  the  bleach  can  be 
obtained  in  one  bath  without  prejudice  to  the  strength  of  the 
fiber.  This  is,  in  fact,  the  case  if  a  sulphuric  acid  bath  (5°  B€.) 
is  employed,  when  the  yarn  is  not  first  colored  brown,  but 
becomes  white  direct  If  cotton  yarn,  which  has  been  boiled 
or  scoured  with  soda  lye  of  4  grm.  per  liter  under  2  atm. 
pressure  is  operated  upon,  and  then  well  washed,  the  yarn  is 
perfectly  bleached  by  an  immersion  of  about  five  hours.  It  is 
necessary,  however,  to  gradually  add  the  permanganate  as  a 
concentrated  solution,  with  stirring,  in  two  or  three  portions, 
and  to  raise  the  temperature  to  15"  to  20°  €.;  %  kilo,  potassium 
permanganate  is  enough  to  obtain  a  good  ordinary  white  upon 
100  kilos,  gray  cotton  yarn." 
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BLEACHING  WITH  ACETIC  ACID. 

Professor  Lun^e  suggests  a  process  nsing  acetic  acid.  The 
acid  is  worked  in  conjanction  with  calcioin  hvpochlorite,  thus 
forming  calciom  acetate  and  hypochlorous  acid;  this  latter 
gives  oft  its  oxygen  and  hydrochloric  acid  is  produced,  which 
in  turn  forms  calcium  chloride  and  acetic  acid  in  the  presence 
of  the  calcium  acetate. — Leipziger  Faerber  Zeitung. 

ELECTROLYSIS  IX  CHEMICAL  MAXUFACTURING. 

The  electrolytical  method  for  the  manufacture  of  chlorate  of 
potash,  bleaching  powder,  etc.,  has  been  in  use  for  some  time 
in  Germany,  and  to  some  extent,  in  this  coimtry.  The  electro- 
lytical methods  in  use  in  England  are: — 

Q)  Richardson  &  Holland's  patents,  which  are  being 
worked  at  Parr  (St.  Helens),  but  apparently  so  far  are  not 
proving  a  commercial  success,  although  over  $486,000  have 
been  employed  in  perfecting  them. 

1 2)  Castner-Kellner's  patents,  worked  at  Western  Point 
(Runcorn).  The  company  holds  out  the  promise  of  being  able 
to  make  a  return  of  8  per  cent,  per  anntim  to  their  shareholders 
next  year.    For  the  last  year  they  were  paid  nothing. 

(3)  Hargreaves  &  Bird's  patents,  works  for  which  are  be- 
ing erected  at  Middlewich  in  Cheshire. 

(4)  The  Rhondin  process,  for  which  a  prospectus  was 
issued  iuTiting  the  subscription  of  capital.  This  was  not  al- 
lowed to  go  further,  as  the  Castner-Kellner  Company  obtained 
an  injunction  restraining  the  Rhondin  Company  on  the  ground 
that  their  process  was  an  infringement  of  the  Castner-Kellner 
patents. 

CHLOREKG  OF  WOOLu 

The  Hoechst  Works  has  an  English  patent.  11.917.  for 
chloring  wool  to  produce  a  silk  scroop,  and  yet  to  avoid  the 
yellowing  which  prevails  with  the  old  method  where  bleaching 
powder  and  acid,  hypochlorite  of  soda,  etc..  were  used.  Wool 
when  moist  evolves  chlorine,  hydrochloric  acid  and  heat  when 
treated  with  chlorine;  if  proper  amounts  of  moisture  and 
measured  amounts  of  chlorine  be  used,  the  wool  remains  intact, 
increases  in  transparency,  has  an  increased  afl&nity  for  dye- 
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stuffs  and  loses  its  power  of  felting.  Subsequent  treatment 
with  soap  solutions  and  acids  imparts  a  gloss  and  silk  scroop. 

J.  Melher  chlors  wool  and  advises  the  removal  of  the  yel- 
low appearance  by  using  baths  of  hydrochloric  acid,  chemic, 
and  then  sodium  bisulphite. 

The  active  afTinity  of  chlored  wool  for  the  indulines  is  pro- 
posed as  a  test  for  chlored  wool. 

IMPROVEMENT  IN  DYEING  IMMEDIAL  BLACK. 

A  process  patent  of  this  last  year  is  the  patent  No.  625,717. 
May  23,  1899.  given  to  Boehler,  assignor  to  Casella,  Frankfort, 
Germany.     The  specification  reads:  — 

"I  have  found  that  dyeings  produced  with  the  dyestuffs 
commercially  named  'immedial  blacks.'  which  are  described  in 
the  United  States  Letters  Patent  No.  010,541,  dated  September 
13,  1898,  and  derived  from  oxydinitrodiphenylamin,  sulfid  of 
sodium,  and  sulfur,  if  treated  with  hydrogen  dioxid  will  change 
their  shades  to  a  dark  blue.  The  thus-obtained  dyeings  are 
distinguished  by  their  great  fastness  to  washing,  acids,  light 
chlorin,  etc. 

"EJxample:  Twenty  kilos,  cotton  are  dyed  at  a  temperature 
of  80°  C.  in  a  bath  of  four  hundred  liters  water  containing 
one  kilo,  immedial  black  V.  extra,  eight-tenths  kilo,  sodium 
sulfid,  and  twelve  kilos,  common  salt.  The  cotton  is  allowed 
to  remain  in  the  bath  during  about  one  hour,  then  lifted 
and  rinsed,  then  entered  into  a  second  bath,  to  which  some 
ammonia— two  liters  of  a  solution  containing  ten  per  cent,  of 
hydrogen  dioxid— has  been  added.  The  reaction  is  terminated 
after  treating  the  cotton  for  about  one-half  hour  in  this  bath 
at  a  temperature  of  about  80°  C." 

PATENT  FOR  KHAKI  SHADES. 

Messrs.  Reid  and  Thorp,  of  Pendleton,  Ehigland,  have  an 
American  patent  for  dyeing  textile  fibers,  yarns  and  fabrics. 
No.  612,274,  October  11.  1898,  is  of  interest,  and  is  herewith 
quoted: — 

"Our  invention  relates  to  improvements  in  dyeing  vegetable 
fibers,  yarns,  and  fabrics,  hereinafter  for  convenience  of 
description  referred  to  as  'fibrous  materials;'  and  the  object 
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of  our  invention  is  to  obtain  certain  fast  and  permanent  colors 
known  as  'khaki'  shades. 

"In  carrying  our  invention  into  effect  we  first  scour  the 
fibrous  materials  to  free  them  from  all  impurities,  then  dry. 
and  when  dry  run  them  through  a  bath  of  olein-oil  and  water 
in  the  proportion  of,  say,  two  quarts  of  oil  to  sixteen  gallons 
of  water.  We  then  dry  the  fibrous  materials  and  afterward 
impregnate  them  with  the  following  dye  liquor:  twenty  gal- 
lons of  a  solution  of  acetate  of  chromium  (20°  Twaddle), 
twenty  gallons  of  a  solution  of  acetate  of  iron  (12=  Twaddle), 
and  eight  ounces  of  alizarin-blue  S  dissolved  in  four  gallons 
of  a  solution  of  bisulfite  of  soda  or  potash  (54'  Twaddle). 
When  thoroughly  impregnated  with  the  above  liquor,  we 
mangle  the  fibrous  materials  and  then  dry  them.  We  then 
steam  the  fibrous  materials  for  about  an  hour  at,  say,  a 
steam-pressure  of  four  pounds  to  the  square  inch  and  subse- 
quently develop  and  fix  the  color  by  passing  the  fibrous  ma- 
terials through  an  alkaline  bath  composed,  say.  of  sixteen 
gallons  of  water,  eight  pounds  of  common  soda  and  three  gal- 
lons of  limewaier.  We  then  by  preference  soap  the  fibrous 
materials  and  finally  wash  and  dry  them. 

"For  full  or  dark  shades  we  may  repeat  the  above  process 
as  often  as  required  and  may  vary  the  proportions  for  dif- 
ferent shades  as  required. 

"In  place  of  the  alizarin-blue  S  we  might  employ  ordinary 
alizarin-blue,  gallein.  eerulein.  or  like  product  of  anthracene, 
and  in  place  of  the  acetates  we  might  employ  any  other  suita- 
ble salts  of  chromium  and  iron." 


Part  II. —NEW  BOOKS. 

"RICHTERS  ORGANIC  CHEMISTRY,  OR  CHEMISTRY  OF 
THE  CARBON  COMPOUNDS."  Edited  by  Prof.  R.  Anschritz. 
authorized  translation  by  Prof.  Edgar  F.  Smith.  Third  Ameri- 
can edition,  from  the  eighth  German  edition.  Vol.  I.,  "Chemis- 
try of  the  Aliphatic  Series."  pp.  625;  SVi  in.  x  6  in.,  $3.50.  P. 
Blakistou's  Son  &  Co..  Philadelphia.  1899.  This  is  the  first  vol- 
ume, and  limited  to  the  aliphatic  or  fatty  series.  The  second 
volume  of  this  work,  the  Aromatic  Series,  is  said  to  be  in  rapid 
preparation  and  will  be  published  this  year.  It  is  indispensa- 
ble to  the  weli-equipped  chemist  that  he  has  a  command  of 
organic  chemistry  to  a  degree.  This  same  degree  is  the  meas- 
ure and  estimate  of  his  value  to  ihe  mill,  and  for  the  reason 
that  it  is  in  this  field  that  the  most  important  economies  are 
to  be  made.  That  some  one  has  made  the  remark  that  there 
is  more  in  the  field  than  ever  will  be  taken  out  of  it,  is  no 
reason  for  any  discouragement.  There  is  another  reason  for 
working  in  organic  chemistry,  and  that  is  that  it  is  so  much 
more  diflicult  than  inorganic  chemistry  that  the  field  is 
slighted  by  those  who  have  not  the  power  to  do  unlimited 
amounts  of  work,  and  therefore  the  man  who  has  command 
of  it  will  not  be  suiTering  from  the  too  common  complaint, 
that  there  are  too  many  in  his  line  of  work.  The  rewards  are 
large,  since  the  work  is  able  to  be  done  by  few.  The  Germans 
seem  to  have  pre-empted  the  field,  partly  because  they  are 
blessed  with  a  temperament  which  does  not  insisi  upon  imme- 
diate financial  returns,  and  perhaps  mostly  because  they  have 
a  university  system  of  education  which  encourages  research 
work  for  the  sake  of  the  science,  and  a  university  system 
which  honors  their  professors  as  priests  of  science  to  the  ex- 
tent of  erecting  almost  a  sacerdotal  caste  of  Brahmins.  The 
very  word  professor  means  a  vast  deal  more  than  a  title  given 
by  courtesy  or  easy  self-assumption  as  is  too  often  the  case 
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with  us.  We  are  progressing  fast  and  may  reasonably  hope 
to  have  opi)ortunities  for  our  young  men  to  receive  instruc- 
tion from  the  hands  of  a  set  of  men  who  will  inspire  the  stu- 
dent with  the  high  regard  due  to  the  science.  The  fact  that 
our  chemical  work  in  the  steel  industry  has  placed  that 
business  at  the  fore  is  argument  that  the  day  will  come  when 
other  lines  of  chemical  industry  will  be  carried  forward  by 
America.  The  field  is  more  open  in  organic  chemistry  than  in 
any  other,  and  for  this  reason  we  welcome  the  Richter-Smith 
chemistry  as  a  means  to  the  consummation  most  devoutly  to 
be  wished.  The  fact  that  the  German  edition  went  through 
eight  editions  is  proof  positive  that  the  book  is  valuable. 
The  book  in  hand  has  little  resemblance  to  the  original  first 
edition,  but  the  improvements  are  to  its  most  decided  ad- 
vantage. The  marvelous  advances  in  the  various  lines  of 
synthetic  organic  chemistry  have  made  many  changes  abso- 
lutely necessary,  but  this  is  to  be  expected.  Organic  chem- 
istry will  never  cr>'stalize  and  become  stable  in  matter  nor 
manner.  The  number  of  the  carbon  compounds  reaches 
already  sixty  thousand  (Berichte,  xxix.,  607),  and  almost 
forces  one  to  the  opinion  that  the  field  is  a  specialty  in  a 
specialty.  This  generation  is  probably  the  last  to  have  a 
chemistry  of  two  dimensions,  the  next  generation  being  per- 
haps to  approach  the  topic  as  a  three-dimension  subject,  and 
our  plane  blackboards  of  to-day  will  be  supplied  with  arrange- 
ments to  hang  out  the  attaching  groups  of  elements  or  radi- 
cals. The  coming  chemist  must  be  first  a  mathematician, 
then — quien  sabe? 

We  do  not  remember  any  organic  chemistry  which  sup- 
plants Remsen's  organic  chemistry  as  an  introduction,  and 
this  book  in  hand  is  an  excellent  volume  to  follow  the  Rem- 
sen.  The  introduction  is  similar  to  all  orthodox  organic 
chemistries;  an  introduction  explanatory  of  the  definition  of 
the  term  organic;  the  standard  methods  employed  in  the 
analysis,  concisely  written  with  abundant  references  to  origi- 
nal articles,  a  pratice  most  commendable  but  unhappily  rare; 
the  determination  of  the  molecular  weight;  the  principles  of 
the  theory  of  the  chemical  structure  of  the  carbon  derivatives, 
atomic  linking,  radicals,  residues,  groups;  homologous  and 
isologous  series,  isomerism,  chain  or  nucleus,  position  or  place 
isomerism,  polymerism,  metamerism;   the  asymmetric  carbon 
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atom;  the  isomerism  of  optically  active  carbon  compounds; 
geometrical  isomerism;  stereochemistry  of  nitrogen;  pseudo- 
form,  pseudomerism,  tautomerism,  desmotropy,  merotropy, 
floating  linkages.  The  physical  properties  of  the  carbon  com- 
pounds are  well  and  concisely  treated— crystalline  form, 
specific  gravity,  melting  points  and  boiling  points,  solubility, 
optical  properties,  refraction,  rotatory  power,  magnetic  rota- 
tory power,  electric  conductivity,  action  of  heat,  light  and 
electricity.  The  methods  of  formation  of  the  limit  or  sat- 
urated paraffins,  methane,  ethane,  etc.,  are  detailed,  with  the 
properties  of  each;  then  follow  the  unsaturated  olefines,  acety- 
lenes. The  halogen  paraffins  are  treated,  then  alcohols,  ethers 
and  sulphur  compounds,  the  nitrogen  derivatives  of  the  alco- 
hol radicals  and  the  metallo-organic  compounds.  The  text  is 
rich  in  the  technical  applications,  though  not  so  much  so  as 
we  hope  some  day  to  see.  The  aldehydes  and  ketones  are 
discussed;  the  acids  formic  and  acetic  glycols,  the  saturated 
oxymonocarboxylic  acids  as  lactic;  dibasic  acids  as  oxalic; 
trihydric  alcohols  as  glycerine,  di  oxydicarboxylic  acids  as 
tartaric,  grape  sugar,  fruit  sugar,  milk  sugar;  maltose  gums, 
starches,  dextrine,  albumins,  caseins,  and  many  other  things 
which  a  color  chemist  must  have  knowledge — we  have  but 
mentioned  the  salient  chemicals.  It  seems  to  be  beyond  ques- 
tion or  doubt,  that  the  rewards  of  the  future  are  to  come  along 
the  lines  of  organic  chemistry,  and  here  are  the  means  put  in 
hand  in  exceptionally  good  shape. 

"REMSEN'S  ORGANIC  CHEMISTRY,"  as  an  introduction  to 
the  study  of  the  compounds  of  carbon,  has  not  been  supplanted. 
D.  C.  Heath  &  Co.,  N.  Y.,  $1.30,  bound,  pp.  364,  7x5  in.  It 
does  not  make  the  error  of  presupposing  information  in  the 
mind  of  the  student  which  the  said  student  does  not  have. 
Consequently  the  progress  of  anyone  working  with  the  book  is 
regular  and  gives  a  grasp  of  the  general  principles  underlying 
the  science,  in  a  manner  which  has  not  been  excelled.  The 
fundamental  principles  are  stated  and  followed  by  examples 
in  the  way  of  experiments  and  the  student  who  does  good 
work  cannot  fail  to  acquire  a  control  of  the  subject.  The 
style  of  writing  cannot  only  be  understood,  but  what  is  more, 
cannot  be  misunderstood — something  not  to  be  lightly  esti- 
mated.    The  book  has  passed  through  eleven  editions  in  EJag- 
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lish,  and  has  had  the  rare  compliment  of  being  translated  into 

German.  Italian  and  Russian. 

•ORGANIC  CHEMISTRY  FOR  THE  LABORATORY."  By 
W.  A.  Xoyes.  xi.  257  pp..  |1.50.  Chemical  Publishing  Company. 
Fasten.  Penn. 

•DIE  SEIDE:  IHRE  GESCHICHTE.  GEWIXXUNG  UND 
VERARBEITUXG."  By  Henri  Silbermann.  Dresden.  1S97. 
Gerhard  Kiihtmann.  Two  volumes,  pp.  518  and  514: 
273  illustrations.  It  would  be  diflBcult  to  find  a  corner 
in  the  field  covered  by  the  silk  industry  which  is  not 
exploited  in  this  work  of  Henri  Silbermann.  The  first 
part  is  occupied  with  what  might  be  termed  the  "•bel- 
les-lettres." or  history  of  silk.  The  development  of  the 
fiber  and  its  different  uses  in  varying  lines  of  ornament  as, 
for  instance,  ecclesiastical  decoration  is  treated  with  a  knowl- 
edge which  shows  extensive  reading  and  makes  a  chapter  of 
high  interest  to  designers  in  particular  and  to  the  general 
reader  also.  We  do  not  recall  another  book  so  well  furnished 
with  illustrations  showing  the  natural  rise  of  the  art  to  the 
complex  articles  which  are  e^  en  to-day  the  models  furnishing 
designs  of  more  than  c-onveniional  beauty.  The  period  pre- 
ceding the  renaissance  and  the  subsequent  development  is 
well  illustrated  by  designs  copied  from  the  rich  collections  in 
the  museums  in  all  parts  of  Europe.  Thirty-five  pages  are 
given  to  a  delineation  of  the  increase  of  the  silk  industry  in 
silk  countries,  and  statistics  are  detailed  from  every  point 
of  view — the  value  of  production,  number  of  workmen,  looms 
engaged,  etc.  One  hundred  and  sixty-three  pages  are  devoted 
to  a  consideration  of  the  mulberry  tree,  the  silkworm,  its 
culture  and  the  production  of  silk  thread  is  amply  supplied 
with  numerous  drawings  from  miscroscopic  sitidies  on  the  silk- 
worm and  the  fiber.  On  page  19S  is  a  figure  representing  the 
cocoon  fiber,  the  inner  fibroin  covered  by  sericin  and  the  out- 
side cover  of  "spinnrussel."  or  bast.  The  fibroin  hardens  at 
tile  moment  it  comes  into  the  air  from  the  worm,  while  the 
bast  remains  in  such  condition  as  to  permit  of  its  joining  with 
the  neighboring  threads  of  the  cocoon  to  form  a  sort  of  firm 
cloth.  Between  the  outer  bast  and  the  inner  core  of  fibroin 
lies  the  sericin.  which,  although  industrially  of  small  value,  is 
nevertheless  of  great  value  in  the  unwinding  of  the  cocoon. 
Color  of  raw  silk  varies  from  white  to  orange,  and  the  theories 
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and  facts  are  fully  detailed.  The  silkworm  and  its  diseases 
are  commented  upon.  To  the  wild  silk  sixty-two  pages  are 
devoted.  These  are  the  silkworms  other  than  the  Bombyx 
Mori  and  these  are  shown  with  many  woodcuts  and  micro- 
photogi-aphs.  The  unwinding  and  preparation  are  discussed. 
One  chapter  is  devoted  to  silk  residues,  or  bye-products,  which 
are  developed  into  useful  products.  Washing,  combing,  dress- 
ing and  spinning  machines  are  described  and  pictures  and  dia- 
grams are  presented. 

When  it  is  remembered  that  few  of  the  world's  in- 
dustries are  so  specialized  as  the  silk  industry,  one 
somewhat  naturally  desires  statistics  showing  the  rela- 
tive value  of  the  branches.  These  are  found  in  Silber- 
mann's  work  and  in  chronological  periods.  A  chapter  of  forty- 
four  pages  discusses  artificial  silks.  The  chapters  in  chemi- 
cal technology  are  rather  too  cursorily  treated — as,  for  exam- 
ple, the  chapter  on  water.  It  is  not  within  the  range  of  possi- 
bility to  do  a  subject  of  such  importance  justice  in  a  couple 
of  pages.  The  removal  of  the  natural  bast  is  one  of  the  prob- 
lems attractive  to  chemists  fond  of  research.  Alkaline  baths 
to  which  fats  or  oils  were  added  seem  to  have  been  used  in 
the  olden  times:  potash  mixed  with  urine  was  one  bath;  then 
soap  was  used  alone:  then  potash:  then  sulphides  or  poly- 
sulphides  of  alkali  metals  followed  by  a  soaping:  then  neutraJ 
sulphites  were  suggested,  and  aluminates  and  stannates.  An- 
timoniates,  plumbates.  zincates  and  like  salts  have  the  unde- 
sirable property  of  setting  the  alkali  free  it  is  said;  water- 
glass  seemed  to  work  better;  a  mixture  of  soda  and  plant  seed 
is  suggested.  Degiimming  by  means  of  acid  yielded  no  advan- 
tage: phosphoric  and  arsenious  acid:  barium  hydrate  of  10-15 
per  cent,  has  been  proposed.  Among  other  proposed  means  is 
listed  glue,  blood,  oleic  acid  soap,  tragacanth.  As  yet  there 
seems  to  have  been  discovered  no  good  substitute  for  the 
alkali  comound  of  sericin.  Other  subjects  treated  are  washing, 
bleaching,  natural  dyes,  high  colors,  blacks,  alizarines, 
diamines,  dyeing  machines,  half-silk  dyeing,  silk  printing, 
sizing,  callendering.  singeing,  weighting,  mordanting,  blueing, 
lustering. 

"COLOrR:  AN  ELEMENTARY  MANFAL  FOR  STU- 
DENTS." By  A.  H.  Church,  Professor  of  Chemistry  in  the  Roy 
al  Academy  of  Arts,  London.    Seventh  thousand,  pp.  192,  7x5 
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in.,  bound;  six  colored  plates,  $1.25.  Cassell  &  Co.  Sinoe  Pro- 
fessor Henry,  at  the  Institute  of  Sorbonne,  made  his  demonstra- 
tion that  color  could  be  produced  without  coloration,  and  since 
the  time  when  he  successfully  made  colored  paper  and  colored 
pegamoided  cloth  without  the  intervention  of  dyes  or  dyeing, 
the  dictum  that  color  was  a  sensation  and  had  not  an  objective 
existence  has  received  a  new  significance.  These  experiments 
of  Professor  Henry  are  described  and  samples  are  given  in 
the  Revue  Generale  des  Matieres  Colorantes.  August,  1898.  The 
appearance  of  any  book  of  color  is  always  acceptable,  since  we 
are  not  very  well  off  in  books  on  color.  The  bibliography  is 
limited  to  Benson's  two  books,  "Principles  of  the  Science  of 
Colour,"  1868,  and  his  "Manual,"  1871;  Benzold's  "Theory  of 
Colour,"  1876;  Briicke.  "Des  Couleurs,"  traduit  par  J.  Schut- 
zenberger.  Paris.  1866;  Chevreuil's  "Contrasts  Simultane  das 
Couleurs,"  1839;  Field's  two  books  on  Chromatography.  1835. 
4ns.  1885;  Helmholtz's  "Popular  Lectures  on  Scientific  Sub- 
jects;" Baron  P.  de  Portal's  "Essay  on  Symbolic  Colours," 
1845;  Ridgway's  "Nomenclature  of  Colours  for  Naturalists," 
1887;  Rood's  "Modern  Chromatics,"  1879;  Sharpe's  "Four  Let- 
ters of  Colour  in  Churches,"  1871;  Stoke's  "Light;  the  Burnett 
Lectures."  1884-5-6;  Wright's  "Light;  a  Course  of  Experi- 
mental Optics."  1882. 

Professor  Church  in  his  first  chapter  discusses  some  of  the 
laws  of  color,  the  differentiation  between  luminous  and  illumi- 
nated bodies;  the  undulatory  theory  of  light  where  the  longest 
and  slowest  of  the  waves  give  the  sensation  of  red,  and  the 
shortest  and  quickest  that  of  violet.  Longer  waves  than  those 
above  mentioned  do  not  excite  vision  but  are  manifested  as 
heat;  waves  shorter  cause  chemical  change  and  are  known  as 
aetinic.  The  cardinal  laws  of  the  refraction  of  light,  the 
analysis  of  light  by  prism  and  diffraction  gratings;  the  re- 
composition  or  synthesis  of  light  are  all  explained  thoroughly. 
The  physics  of  color  and  the  laws  in  control  are  stated  there 
and  carefully  illustrated  by  examples.  Fluorescence  and  phos- 
phorescence are  discussed  amply.  The  constants  of  color-hue, 
purity  and  luminosity  are  explained.  Prof.  Church  defines 
purity  as  a  color  unmixed  with  white,  p.  51,  or  purity  is 
synonymous  with  tint,  p.  55.  By  hue,  he  means  the  color. 
Tones  he  uses  to  show  admixture  of  black  and  tones  are 
synonymous  with  shades.     The  dulled  or  broken   tints,   com- 
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raonly  called  grays,  are  normal  hues  mixed  with  progressive 
mcrements  of  blat-k.  Complementary  colors  are  discussed  cur- 
sorily. The  color  circle  on  p.  90  is  a  convenient  mneomnetch- 
nic  system  of  recalling  what  colors  are  best  placed  In  juxta- 
position. We  have  used  this  wheel  device  for  years.  Colors 
taken  from  opposite  sides  of  the  wheel  are  sure  of  aiding  each 
other— heightening  their  effect. 

Color  blindness,  or  Daltonism,  as  it  is  sometimes  called, 
has  but  two  pages  given  to  it.  This  is  to  be  regretted,  since 
a  few  more  pages  devoted  to  the  subject  would  certainly  in- 
terest some  of  our  manufacturers,  who  are  often  led  to  believe 
that  their  dyers  are  color-blind  and  might  wish  to  put  them 
to  the  test.  Many  pages  are  used  with  a  discussion  of  color 
harmonies,  and  these  are  of  high  value  to  physicist,  artist  and 
color-designer  and  calico-printer.  In  the  last  thirty  pages  are 
collated  many  of  the  interesting  technical  applications  of 
colors,  alloys,   lacquers,  enamels,  glass,  cameos,   earthenware 

and  gems. 

"THE  PRANG  STANDARD  OF  COLOR."  Popular  edition, 
paper.  10  x  14  inches,  pp.  6.  with  T  plates,  50  cents.  Published 
by  the  Louis  Prang  Co..  Boston.  Chevreuil's  graduated  series  of 
chromatic  circles  has  been  provisionally  taken  hitherto  as  a 
standard.  Radde's  "Colour  Chart."  with  its  882  hues,  has  not 
met  with  any  general  acceptance.  Maxwell's  triangle.  Benson's 
color-cube,  and  Benzold's  color  cone  are  all  efforts  toward  a 
standard.  Werner,  a  mineralogist,  in  1774,  attempted  to  name 
the  colors.  Ridgeway  issued  also  a  set  of  names,  but  although 
there  are  standards  of  weight,  sound,  light,  volume  and 
distance,  no  true  standard  of  color  has  ever  maintained  a  foot- 
hold. The  effort  of  Mr.  Prang  is.  therefore,  opportune.  The 
author  restricts  himself  to  twenty-four  fundamental  colors; 
each  of  these  twenty-four  colors  heads  one  mono-chromatic 
scale  of  seven  tones  each,  covering  the  interval  between  the 
full  color  and  the  white.  This  series  of  color  fields  appears 
six  times  over  again,  gradually  darkening  in  the  six  follow- 
ing plates.  This  produces  1,176  actual  colors.  The  author's 
definition  of  hue  is  that  characteristic  of  a  color  which  dis- 
tinguishes it  from  any  other  color.  By  a  shade  he  means  a 
pure  color  modified  or  broken  by  black;  by  tint  he  means  a 
color  diluted  by  the  addition  of  white;  tone  means  any  given 
Btate  of  a  color  as  it  passes  from  light  to  darkness.     The  first 
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plate  gives  us  the  twenty-four  color  fields  of  pure  colors  of 
normal  intensity:  the  set  of  colored  plates  below  are  the  same 
but  with  the  admixture  of  white;  plates  following  give  the 
normal  colors  with  the  admixture  of  some  black  for  the  top 
row  of  twenty-four  colors,  and  beneath  are  the  plates  with  the 
same  mixed  with  white.  The  final  bouom  row  of  the  last 
plate  ends  with  a  series  of  twenty-four  colors  or  a  gray.  Mr. 
Pfang  has  also  made  possible  a  nomenclature  of  these  colors. 
but  it  would  be  unfair  to  his  work  if  we  did  more  than  to 
merely  indicate  his  method  by  saying  that  by  Y  6  he  means 
the  sixth  tint  of  yellow  on  plate  i;  VBV3  means  the  third  tint 
of  violet  blue  violet  on  plate  L  The  book,  which  surely  is 
said  at  a  moderate  price,  must  be  purchased  by  those  who 
have  need  of  a  standard  of  measurement  in  color  work. 

"MANUAL  OF  QUALITATIVE  ANALYSIS."  By  the  late  Dr. 
C  Remigius  Fresenius.  Authorized  translation  by  Professor  H. 
L.  Wells,  new  edition,  thorouglily  revised  from  the  sixteenth 
German  edition.  Press  of  John  Wiley  and  Sons,  1898.  pp. 
xviL,  741,  $5.00.  This  is  a  book  so  well  known  to  chemists 
that  it  is  deemed  sufficient  to  give  merely  the  notice  that  there 
is  a  new  edition. 

"A  SYSTEM  OF  INSTRUCTION  IN  QUANTITATIVE 
CHEMICAL  ANALYSIS."  By  the  late  Dr.  C.  Remigius  Frese^ 
nius.  Professor  at  Wiesbaden.  EJdited  by  Professor  O.  D.  Allen. 
and  Prof.  S.  W.  Johnson.  Press  of  John  Wiley  and  Sons.  New 
York,  pp.  xvi..  8S3,  $6.00.  This  book  also  is  so  well  and  favor- 
ably kcown  that  it  would  be  officious  to  try  and  tell  chemists 
about  its  merit  and  value. 

"THE  ELEMENTS  OF  WATER  SUPPLY  ENGINEERING." 
By  E.  Sherman  Gould.  C.  E..  <New  York,  Engineering  News 
Co..  $2  t .  The  author,  who  differs  from  most  of  the  compilers 
of  technical  books  in  being  an  experienced  engineer  instead  of 
a  college  professor,  has  made  a  useful  book.  The  provision  of  a 
proper  water  supply  has  been  a  topic  for  discussion  since  the 
beginnings  of  history.  The  more  modem  consideration  of  the 
subject-  from  a  sanitary  and  economic  standpoint,  scarcely 
dates  back  more  than  three  or  four  decades.  In  1877  there  ap- 
peared, "Treatise  oo  Water  Supply  and  Hydraulic  Engineer- 
ing." Van  Nostrand.  which  has  been  authority  for  years. 

"COMMERCIAL  ORGANIC  ANALYSIS,"  a  treatise  on  the 
properties,  proximate  analytical  examination  and  modes  of  as- 
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saying  the  various  organic  chemicals  and  products  employed  in 
the  arts,  manufactures, medicines,  etc.,  with  concise  methods  for 
the  detection  and  determination  of  impurities,  adulterations 
and  products  of  decomposition,  etc.  Revised  and  enlarged  by 
Alfred  Allen,  F.  I.  C,  E,  C.  S.  This  is  the  third  edition 
revised  by  Dr.  Henry  Leffman,  of  Philadelphia.  Vol.  I.,  $4.50, 
and  Vol.  II.,  Part  I.,  $3.50,  are  now  ready.  Vol.  II.,  Part  II., 
is  in  active  preparation,  and  Vol.  III.,  Part  I.,  will  follow.  The 
publishers,  the  Messrs.  P.  Blakiston's  Son  &  Company,  Phila- 
delphia, have  earned  the  commendation  of  all  chemists  in 
bringing  out  these  volumes,  which  have  been  hard  to  obtain 
for  many  years.  Vol.  I.,  9  x  6\^  ins.,  pp.  557,  discusses  alco- 
hols, ethers,  carbohydrates  and  vegetable  acids.  Vol.  II..  Part 
I.,  takes  up  the  fixed  oils,  fats,  waxes,  glycerol,  soaps,  nitro- 
glycerin, dynamites  and  smokeless  powders,  wool  fats,  d^gras, 
etc.,  $3.50.  Vol.  II.,  Part  II.,  enters  upon  the  hydrocarbons  in- 
cluding terpenes,  resins  and  camphors,  benzene  derivatives, 
phenols,  etc.  The  work  of  Allen  has  had  the  confidence  and 
trust  of  chemists  and  there  are  no  libraries  without  an  Allen. 
"VEGETABLE  FATS  AND  OILS."  Their  practical  prepara- 
tion, purification  and  employment  for  various  purposes,  their 
properties,  adulteration  of  examination.  A  handbook  for  oil 
manufacturers  and  refiners,  caudle,  soap  and  lubricating  oil 
makers,  and  the  oil  and  fat  industry  in  general.  By  Louis  Edgar 
Andes.  Translated  by  Charles  Salter.  Ninety-four  illustra- 
tions; pp.  XV.,  302,  S'hi  X  5h^  ins.,  bound.  Van  Nostrand  Co., 
$2.00.  The  title-page  tells  what  to  expect,  and  the  color 
chemist  will  find  but  little  which  very  directly  touches  his 
field.  It  could  not  well  be  otherwise  since  the  book  professes 
from  the  outset  to  interest  another  branch  of  technical  chemis- 
try. Nevertheless,  the  book  is  indirectly  of  high  value  to  the 
finisher  and  for  the  reason  that  few  finishers  have  close  ac- 
quaintance with  the  softening  agents — the  oils,  fats  and  the 
like — which  help  his  mill  goods  when  on  the  market,  and  there 
are  some  mills  who  have  the  l>est  finishes  which  are  able  to 
sell  'without  those  desperate  "per  cents  off"  which  make  or 
unmake  a  mill  management.  Passing  by  the  full  details  given 
concerning  the  preparation,  storing,  cleaning,  grinding, 
stamping  and  pressing  the  oils:  also  the  extraction  methods 
and  machines,  we  come  upon  the  main  divisions.  These  are 
the  non-drying  vegetable  oils,   the  drying  vegetable  oils  and 
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solid  vegetable  fats.  Under  these  heads  many  facts  are 
massed  concerning  the  raw  material,  preparation,  properties 
and  uses  of  each  oil.  The  principal  oils  are  cotton  seed,  olive 
and  sesame;  hempseed.  linseed,  poppy,  castor  and  sunflower; 
under  the  third  sub-title  the  finisher  will  find  his  old  friends, 
cocoa  butter,  cocoanut  oil.  palm  oil.  Under  the  Turkey  red  oil 
chapter  there  is  a  distinction  made  between  the  fermented 
olive. oil  and  the  product  obtained  by  the  action  of  sulphuric 
acid  on  castor  oil.  Page  151  gives  an  artificial  olive  oil,  the 
constituents  of  which  are  somewhat  as  follows:  Cocoanut  oil 
150  parts,  castor  oil  150,  rape  oil  150.  olive  oil  50  and  mineral 
oil  500;  the  color  was  given  by  chloraphyll  or  palmophyll  and 
a  little  butyric  ether  had  been  used  to  give  odor  and  flavor. 
Finishers  cannot  know  too  much  about  these  oil  fats,  and  a 
book  on  the  topic  is  always  apropos. 

"A  SHORT  HAND-BOOK  OF  OIL  ANALYSIS."  By  Augus- 
tus H.  Hill,  S.  B..  PhD..  S  x  5V2  ins.,  pp.  139.  J.  B.  Lippincott  Com. 
pany.  Philadelphia,  1898.  Any  book  coming  from  one  on  the 
Board  of  Instruction  of  the  Massachusetts  Institute  of  Tech- 
nology has  from  the  first  a  standing  in  chemical  society. 
Aside  from  this  the  book  is  most  worthy  of  commendation,  for 
it  talks  on  a  difficult  theme  in  a  way  entirely  admirable.  The 
first  chapter  concerns  the  burning  oils.  Explicit  descriptions 
are  given  on  the  flash  and  the  fire-tests,  and  attention  is  called 
to  the  more  frequent  causes  of  discrepancies  which  may  oc- 
cur in  these  important  determinations  by  reason  of  an  opera- 
tor's failing  to  observe  certain  seemingly  minor  precautions, 
or  performing  the  determination  in  a  manner  not  identically 
similar  to  another  chemist  who  has  slightly  differing  system. 
Lubricating  oils  are  discussed  and  methods  of  examination  are 
prescribed  in  the  order  of  the  importance  of  the  tests — viscos- 
ity, specific  gravity,  evaporation,  cold  test,  flash-test,  fire-test, 
test  for  soap,  and  for  anti-fluorescence  and  the  friction-tests. 
The  chapter  on  animal  and  vegetable  oils  details  the  Valenta 
test — solubility  of  oil  in  glacial  acetic  acid:  the  Elaidin  test — 
the  change  of  liquid  olein  to  solid  elaidin;  the  Maumen^  test — 
heat  obtained  with  sulphuric  acid;  Bromination  test — heat  ob- 
tained when  treated  with  bromine;  Iodine  value — iodine  ab- 
sorbed: Saponification  value  or  Koettsdorfer  number — mgs  of 
KOH  nf'eded  to  saponify.  The  author  shows  much  discrimi- 
nation in   his  way  of  qualifying  his  approval   of  many  tesU^. 
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and  further,  in  his  avoidance  of  dogmatic  statements  on  the 
points  which  are  easy  to  state  but  hard  to  prove.  Oil  analysis 
is  difficult  for  the  very  reason  that  the  evidence  obtained 
from  reactions  and  tests  is  not  always  clear  and  decisive.  He 
recommends  blank  tests  to  govern  and  control  the  results  ob- 
tained, and  this  is  a  point  which  is  difficult  to  approve  of  too 
strongly — not  that  it  is  a  new  idea,  but  because  it  is  so  often 
overlooked  or  totally  neglected.  The  Spontaneous  Combustion 
test — pages  66-70 — seems  most  admirable.  We  understand  that 
it  was  planned  by  Miss  Richards,  Ph.D.,  who  demonstrated 
long  since  that  the  analytical  field  is  not  confined  to  men.  A 
six-inch  steam  pipe  two  feet  long,  closed  at  each  end.  is  placed 
in  a  sheet  iron  box.  Cotton  waste  soaked  in  the  oil  under 
examination  is  hung  in  the  pipe  and  heat  is  applied  by  a  Bun- 
sen  burner.  A  blank  test  of  unoiled  cotton  waste  is  made 
simultaneously  in  the  pipe.  Heat  is  maintained  so  that  the 
uuoiled  waste  is  made  to  stay  at  100  centigrade  for  four  hours. 
An  oil  which  makes  the  test  on  the  oiled  waste  rise  to  185 
degi-ees  is  considered  as  likely  to  produce  spontanoeus  comhus- 
tion.  while  if  it  rises  to  200  it  is  to  be  condemned  as  dangerous. 
The  book  gives  many  pages  to  the  oils  common  in  commerce 
with  a  concise  statement  of  the  preparation,  properties,  com- 
position. coHstants.  adulterants  and  uses.  The  Appendix  gives 
a  number  of  valuable  tables,  reagents  and  specifications.  One 
table  gives  flash  and  fire-tests  of  various  oils;  there  are  several 
showing  the  relation  of  Beaum6  degrees  to  specific  gravity, 
the  weight  of  one  U.  S.  gallon  in  pounds,  per  cubic  foot; 
composition  and  constants  of  various  oils,  and  a  table  giving 
a  recapitulation  of  the  action  of  various  oils  on  metals. 

"INTRODl'CTION  TO  CHEMICAL-TECHNICAL  ANALY- 
SIS." By  Professor  F.  Ulzer  and  Dr.  A.  Fraenkel.  of  Vienna. 
Translated  by  Dr.  H.  Fleck,  of  the  University  of  Pennsylvania. 
Illustrated,  9x6;  pp.  vii..  188;  P.  Blakiston's  Son  &  Co.,  $1.25.  A 
book  translated  must  have  merit.  This  book  sets  forth  many 
analytical  methods  used  in  commercial  work,  and  some  of  the 
analytical  methods  of  interest  to  colorists.  such,  for  instance, 
as  sulphuric  acid,  crude  hydrochloric,  soda  ash.  sodic  alumi- 
nate.  boiler-water,  fuel,  cements,  lime,  starch,  fats,  waxes,  oils, 
mordants  (alum,  chrome,  iron,  antimony  and  copper),  tannins, 
fibers,  bleaching  materials,  sizing  and  finishing  materials,  dye- 
stuffs.     The  analytical  information  is  short  in  form  and  sub- 
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stance,  and  serves  mainly  as  an  introduction,  giring  the 
chemist  his  start  from  which  he  can  pursue  his  investigations 
by  following  the  larger  works.  The  analysis  or  soda-ash  is 
detailed  quite  extensively;  the  boiler-water  and  fuel  analysis 
will  be  of  interest  and  value  to  mill  chemists.  The  fats  and 
oils  and  soaps  are  given  in  excellent  shape,  but  the  mordants 
are  treated  too  summarily  to  satisfy  a  color  chemist. 

•CHEMISCHE  TECHNOLOGIE  DER  AZOFARBSTOFFE.' 
By  Dr.  Carl  Bulow.  Otto  Wigand.  Leipzig.  771  pp.  9x54.  The 
second  part  is  now  at  hand,  and  the  two  volumes  are  valuable  to 
those  working  in  the  manufacture  of  colors.  The  first  volume 
was  mentioned  in  volume  i.  of  the  Year  Book.  In  the  work  which 
now  appears  complete  to  date,  we  have  one  of  the  many  exem- 
plifications of  the  enormous  industry  of  the  German  scientists 
for  whom  no  work  is  too  large  nor  effort  too  great.  The  car- 
dinal rules  for  the  manufacture  of  the  dyes  of  this  really  colos- 
sal group,  together  with  a  number  of  what  is  usually  termed 
"the  trifles  of  the  trade"  are  given.  The  pages  on  the  technical 
manufacture  of  the  azo  dyes  are  of  interest.  The  time  has 
not  yet  arrived  for  our  making  the  dyes  which  we  now  import 
so  extensively,  but  the  companies  who  are  breaking  a  path 
through  in  this  field  will  have  a  large  tise  for  this  work. 

•ELEMENTARY  MANUAL  OF  CHEMISTRY."  Storer  & 
Lindsay:  pp.  154:  74x5i2.  bound;  American  Book  Company.  N. 
Y..  Cincinnati  and  Chicago.  This  is  one  of  the  best  elementary 
chemistries,  and  is  the  product  of  long  experience.  It  is  a  much 
revised  revision,  having  been  through  the  hands  of  many  ac- 
knowledged experts  in  teaching.  The  first  book  was  the  work 
of  Elliot  and  Storer.  the  former  being  to-day  the  president  of 
Harvard,  and  that  edition  was  the  one  which  was  placed  in 
our  hands  when  we  began  the  study  of  the  science.  It  has 
won  the  highest  place  in  the  field  of  elementary  chemistries, 
and  we  know  of  but  possibly  one  that  can  be  compared  with  it 
— namely.  Remsen's. 

•QUALITATIVE  CHEMICAL  ANALYSIS  OF  INORGANIC 
SUBST.\NCES."  as  practiced  in  Georgetown  College;  pp.  61; 
104x7\:  American  Book  Co.  As  the  preface  states,  the  book 
makes  no  pretense  toward  originality,  but  this  is  no  fault,  since 
the  field  has  long  since  been  harrowed. 

•:AN  OUTUNE  OF  QUANTITATIVE  ANALYSIS  FOR  BE- 
GIN'NERS."      By  Professor  J.  T.  Stoddard,  of  Smith  College. 
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Fourth  edition,  pp.  60;  6%x5  inches:  American  Book  Company. 
This  is  an  excellent  book  for  those  who  have  not  had  thai  thor- 
oughness in  their  analytical  training,  without  which  there  can 
be  no  chemist,  unless  in  the  sense  of  the  word  which  has  most 
unfortunately  gained  much  general  acceptance— that  of  apothe- 
cary. 

"KALENDER  FUR  DIE  TEXTILE  INDUSTRIE,"  1899. 
Emil  Pfyffer.  20  Jahrgang.  Bound  in  linen,  3  marks.  Ger- 
hard Kiihtmann,  Dresden. 

"KATECHISMUS  DER  FARBENLEHRE  VON  ERNST 
BERGER."  J.  J.  Weber,  Leipzig;  4%  marks.  Forty  cuts  and 
8  color  tables. 

"STUDIES  UND  F0R3CHUNGEN  UEBER  WOLLE  UND 
ANDISRE  GESPINSTFASERN."  By  C.  Heinrich  Loebner. 
This  is  a  book  of  304  pages  from  the  press  of  Das 
Deutsche  Wollen  Gewerbe,  Grunberg.  Schl.,  1898.  It  is  mostly 
a  miscroscopic  research  on  wool.  There  are  30  plates, 
giving  microscopic  views  of  wool,  cotton  etc.  These  micro- 
scopic views  are  as  large  as  anything  we  have  seen  at- 
tempted in  the  matter  of  enlargement.  The  book  is  placed  at 
a  great  disadvantage  in  the  matter  of  its  shape.  The  particular 
form  in  which  it  comes  to  hand  makes  it  impossible  to  read 
without  having  a  desk  in  front  of  one  because  it  is  of  too 
awkward  size  to  hold.  It  would  seem  as  though  there  were  no 
reason  why  these  plates  should  not  have  been  fitted  in  such  a 
way  as  to  have  allowed  the  book  to  be  of  the  usual  dimensions. 
The  shape  of  the  book  will  limit  it  to  libraries  and  prevent  of 
its  meeting  any  extended  application.  In  addition  to  this  it 
is  printed  in  the  old-fashioned  script  which  has  been  left  be- 
hind long  years  since  by  all  works  of  scientific  pretension. 

"WEBMATERIALENKUND."  An  auxiliary  book  for  weav- 
ing schools  and  for  self-instruction.  Compiled  by  J.  Schams, 
director  of  the  Weaving  School.  Miinchberg,  in  Bavaria.  :^ress 
of  W.  &  S.  Loewenthal,  Berlin.     1898. 

This  is  an  excellent  book  for  all  textile  schools  and  for  the 
spinner,  the  weaver  and  the  color-chemist,  who  need  an  ac- 
quaintance with  all  the  fibers — cotton,  flax,  hemp,  jute,  ramie, 
sisal  and  manila  hemp,  wool  and  silk.  The  72  pages  of  read- 
ing matter  of  textiles  up  to  date  and  the  12  tables,  giving  96 
samples  of  textiles,  are  of  value. 

The  author   divides  the  vegetable   fibers   into   seed   fibers, 
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branch  or  stem  fibers,  leaf  fibers  and  fibers  from  fruit.  This 
divides  very  well  (a)  cotton,  (b)  flax.  hemp,  jute  and  ramie,  (c) 
feisal  and  manila  hemp  and  (.d)  the  cocoanut  fiber. 

The  120  kinds  of  wool  mentioned  are  not  so  fully  detailed 
as  some  will  wish,  but  the  book  is  furnished  with  many  wood 
cuts,  is  clear  in  style  and  will  be  appreciated  by  those  who  de- 
sire a  survey  of  the  textiles.  Price,  4  marks,  or  $1.50.  Box  79. 
New  Y'ork. 

■DIE  GERGSTOFFE  ALS  BEIZEN."  Dr.  A.  Ganswindt 
Georg.  Callwey.  Munich,  10  marks;  104  samples.  This  is  the 
fourth  part  of  the  Lehrbuch  der  Baumwollengamfaerberei. 

"The  Directory  of  the  Textile  World"  is  one  of  the  useful 
books  in  the  oflBce.  The  classification  geographically  with 
maps  supplied;  also,  the  general  completeness  of  the  informa- 
tion renders  the  publication  of  value.  Guild  &  Lord,  Atlantic 
Ave.,  Boston,  |5.00. 

•DIE  MERCERISATIOX  DER  BAUMWOLLE."  Paul  Gard- 
ner. Julius  Springer.  Berlin,  pp.  148;  57  figures.  This  book  is  a 
resume  of  the  mercerising  processes  and  will  be  in  the  hands 
of  all  those  interested  in  the  process.  Nevertheless,  it  will 
soon  be  an  old  book,  judging  from  the  rapidity  with  which 
the  new  patents  and  processes  are  coming  up  to  the  "firing 
line." 

"DER  W0HL£;RFAHRENE  PRAKTISCHE  FLECKEN- 
REINIGER  ODER  DETACHEUR."  Eine  leichfassliche  Anlei- 
tung  zur  Beseitigung  von  Flecken  Jeder  Art.  By  L..  Abel.  Gus- 
tav  Weigel,  Leipzig;  price  1.50  mark.  This  is  a  small  pamphlet 
of  fifty  odd  pages,  and  discusses  stains,  spots  and  streaks,  not 
only  in  woven  goods  but  stains  in  wood,  marble,  metals;  also 
the  polishing  and  cleaning. 

"DIE  MERCERISATION  DER  BAUMWOLLE,"  mit  speciel- 
ler  Beriick  sichtigung  der  in-  und  auslandischen  patente.  With 
fifty-four  cuts.  Press  of  Springer,  Berlin,  bound;  price,  6 
marks. 

•LTNDUSTRIE  DU  GOUDRON  DE  HOUILLE. "  By  G.  F. 
Jaubert.  4%  x  Ih^  ins.;  pp.  172.  Paris:  Gauthier-Villars  et  Fils. 
In  paper,  2.50  francs;  bound.  3  francs.  Of  course  in  a  book  of 
this  size,  only  a  popular  treatment  is  possible. 

"METHODIK  DER  BINDUNGSLEHRE  UND  DECOMPOSI- 
TION FUR  SCHAFTWEBEREI.'  By  Franz  Donat  Second 
edition,  enlarged  and  improved,  with  72  tables.  648  cuts,  and  4 
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samples  of  cloth.  Hartleben.  Vienna,  Pesth  and  I^ipzig.  Six 
marks.  9x6  ins.,  pp.  138.  bound,  6  marks.  We  are  not  aware 
of  any  work  on  the  manufacturing  of  cloth  in  which  every 
detail  is  more  thoroughly  worked  out  than  this  volume.  The 
attention  of  the  textile  school  is  called  to  the  work. 

"DIE  APPRETUR  DER  WOLLENEN  UND  HALBWOL- 
LENEN  WAREX."  By  X.  Reiser,  Director  of  the  Spinning. 
Weaving,  Dyeing  and  Finishing  School  of  Aachen.  Press  of 
A.  Felix.  Leipzig.     Marks  5. 

"DIE  FLACHSBEREITUXG  IX  IHRER  BEZIEHUNG  ZUR 
FLACHSBAUFRAGE."  Ignaz  EJtrich.  Oberaltstadt  bei  Trau- 
tenau;   1.6  marks. 

THE  BEST  BOOKS  IX  COLOR  CHEMISTRY. 
GENERAL. 

Hummel,  "Dyeing  of  Textile  Fabrics."    Cassell  &  Co.,  51.75. 

Knecht.  Rawson,  Loewenthal,  "Manual  of  Dyeing."  Lippin- 
cott  Co.  $12.00;  two  volumes,  $15.00.  A  third  volume  of  dyed 
samples. 

Sansone.  "Dyeing  and  Calico  Printing."  Three  volumes. 
Heywood,  Manchester.  Eng.     $14.40. 

Rothwell.  "Printing  of  Textile  Fabrics."  Lippincott  Co. 
$5.00. 

Duerr,  "Bleaching  and  Calico  Printing."  Lippincott  Co. 
$3.50. 

Heerman,  "Faerbereichemische  Untersuchungen."  Springer. 
Berlin.     Four  marks. 

Herzfield.  "The  Technical  Testing  of  Yarns  and  Textile 
Fabrics."     Van  Xostrand  Co.     $3.50. 

Gardner.   "Wool    Dyeing."     PosselL     $2.00. 

DYES. 

Schultz-Julius,  "Tabellarische  Ubersicht  der  Kunstilichen 
Organischen  Farbstoffe."  Gaertner's  Verlag,  Berlin.  Three 
editions.  $5.50.  Translated  by  Green,  Macmillan  &  Co.  $6.00. 
Translated  by  J.  H.  Hurst,  $— . 

Lehne,  "Tabellarische  Ubersicht  fiber  die  Kiinstlichen  Or- 
ganischen Farbstoffe  und  Ihre  Anwendung  in  Farberei  und 
Zeugdruck."  Springer,  Berlin.  $20.00.  Dyed  samples  of  all 
dyee.    Several  supplemental  volumes. 


88  YEAR-BOOK  FOR  COLORISTS  AND  DYERS. 

Lefevre,  "Traits  des  Matieres  Colorantes  Artificielles."  Two 
volumes;  bound.     Masson.  Paris.     |22.50. 

Sohultz,  "Die  Chemie  des  Steinkohlentheers."  Two  vol- 
umes.    Vieweg.  Braunschweig.     |20.00. 

Julius,  "Die  Kiinstlichen  Organischen  Farbstoffe."  Gaert- 
ner,  Berlin.     |2.(K». 

BLEACHING,  M0RDA2S'TS  AND  SIZING. 

Joclet,  "Handbuch  der  Bleichkunst"  Hartleben,  Vienna. 
$2.00. 

Wolff,  "Die  Zeizen.  ■    Hartleben,  Vienna.    ?2.00. 

Trimble,  "Tannins."  Two  volumes.  Lippincott,  Philadel- 
phia. 

Depierre,  "Traite  des  Apprets."'  (There  is  a  translation  of 
this.)     Baundry,  Paris.     $5.00. 

Davis  and  Dreyfus.  "Sizing  and  Mildew  in  Cotton  Goods." 
Second  edition.     Van  Xostrand  Co. 

Thompson,  "The  Sizing  of  Cotton  Goods."  Second  edition. 
Heywood,  Manchester. 

Monie,  "Sizing  Ingredients,  Size  Mixing  and  Sizing."  Hey- 
wood.    $1.00. 

Polleyn,  "Die  Appreturmuttel  und  Ihre  Verwenung."  Hart- 
leben. Vienna,     $3.00. 

Meissner,  "Der  Practische  Appreteur."  Weigel,  Leipzig. 
$2.00. 

Heim.  "Die  Appreturen,"  with  an  "Atlas"  of  plates.  Baum- 
gaertner.  Leipzig. 

Grothe,  "Die  Appreiur  der  Gewbe."    Springer.  Berlin.     $6.00. 

Wiesner,  "Die  Rohsioffe  des  Pflanzenreiches."  Emgelmann, 
Leipzig.     $4.00. 

Schams.  "Webmaterialienkunde."    Loewenthal,  Berlin. 

OILS,  FATS.  SOAPS. 

Benedict  and  Lewkowiisch,  "Oils,  Fats  and  Waxes."  Mac- 
millan.  New  York. 

Brandt.  "Animal  and  Vegetable  Fats  and  Oils."  Two  vol- 
umes.    Baird  &  Co..  Philadelphia.     $10.00. 

Hurst,  "Soaps."     Van  Nostrand.     $5.00. 

Schimmel  Co.  (Friizsche  Bros.)  New  York.  "Semi-An- 
nual Reports." 
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ORGANIC  CHEMISTRY. 
Remsen,   "Introduction   to  Compounds  of  Carbon."     Heath 

&  Co.     $1.30.  • 

Richter,  'Smith's  Translation."    Blakiston,  Philadelphia™ 
Beilstein,     "Organische     Chemie."      Third     edition.      Voss, 

Hamburg-Leipzig.     |25.00. 

ANALYTICAL  CHEMISTRY. 

Fresenlus.  "Quantitative  Analysis."     Wiley. 

Fresenius,  "Quantitative  Analysis."     Wiley. 

Sutton,  "Volumetric  Analysis."  Blakiston,  Philadelphia. 
$8.00. 

Allen.  "Commercial  Organic  Analysis."  Blakiston's  Sons  Co. 

Thorpe.  "Dictionary  of  Applied  Chemistry."  Longmans' 
Green.     $50.00.     Three  volumes. 

Watts,  "Dictionary  of  Chemistry."  Longmans'  Green.  Four 
volumes.     $65.00. 

INORGANIC  CHEMISTRY. 
Storer  and  Lindsay,  American  Book  Co.     $ — . 
Remsen.  "Inorganic  Chemistry."     Holt.     $2.80. 

PERIODICALS. 

The  list  here  given  contains  the  papers  most  desirable  to 
have  in  the  dyehouse  and  laboratory,  reference  being  had  to 
the  dyeing  industry.     Most  of  these  papers  give  dyed  samples. 

"Revue  Generale  des  Matieres  Colorantes,"  120  Boulevard 
St.,  Germain,  Paris.  France.     32  francs. 

"Farber  Zeitung,"  Dr.  Lehne,  6  Bruckenall6e,  Berlin,  Ger- 
many.    18.40  marks. 

"Deutsche  Farber  Zeitung,"  Dr.  Ganswindt,  Munich,  Ger- 
many.    15  marks. 

"Briinner  Monatschrift  fur  Textile-Industrie,"  136  Franz 
Josefstrasse,  Briinn,  Austria.     $2.00. 

"Leipziger  Farber  Zeitung."  Gustav  Weigel.  Leipzig,  Ger- 
many.    21  marks. 

"Mittheilungen  des  Kaiserl.  Konigl.  Technologischen  Gew- 
erbe  Museums  in  Wien."  59  Waringerstrasse,  Vienna,  Austria. 
8  florins. 

"Bulletin  de  la  Soci6t6  Industrielle  de  Mulhouse,"  Muhlhau- 
sen,  Elsass,  Germany.     50  francs. 
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"Dyer  and  Calico  Printer,"  150  Holbom,  London.  10 
shilling. 

"Journal  of  the  Society  of  Chemical  Industry,"  40  Stone  St.. 
New  York.     21  shillings. 

"The  Dyers'  Bulletin,"  31  South  Third  St..  Philadelphia.  Pa. 
13.00. 

'The  Dyers"  Trade  Journal,"  311%  Walnut  St.,  Philadelphia, 
Pa.     $3.00. 

"The  Textile  Colorist,"  506  Arch  St.,  Philadelphia,  Pa.   $5.00. 

"Textile  World,"  620  Atlantic  Ave..  Boston.  Mass.     |2.00. 


Paet  III— standard  and  NEW 
METHODS. 

SPECTROSCOPIC  ANALYSIS  OF  DYEJSTUFFS. 

J.  Formanek,  in  Zeits.  fur  Untersuchung  Nahr.  und  Genus- 
smittel,  ii..  1899,  260-273,  proposes  the  use  of  the  spectroscope 
in  the  analysis  of  dyes.  He  finds  that  solutions  of  different 
dyes  show  absorption  bands,  and  he  has  determined  the  posi- 
tions of  the  majority  of  these.  Some  dyes  have  absorption 
bands  which  are  very  close  in  a  given  solvent  or  even  super- 
posed, but  making  the  solution  alkaline  or  acid,  often  makes 
discrimination  possible.  The  alcoholic  solution  of  eosine,  for 
example,  is  decolorized  by  acid,  and  rhodamine  is  decolorized 
by  alkali.  Aqueous  solution  of  napthol  yellow  is  decolorized 
by  acid,  and  auramine  by  alkali.  In  the  case  of  a  mixture  of 
rhodamine  and  magenta,  where  the  absorption  bands  lie  very 
close,  the  addition  of  nitric  acid  causes  a  displacement  of  the 
magenta  band  to  the  left;  a  similar  effect  is  produced  by  adding 
nitric  acid  to  a  mixture  of  methyl  violet  and  new  blue  R,  when 
the  band  of  the  violet  moves  to  the  left.  Specimen  tables  are 
given  in  the  paper,  and  a  complete  series  of  tables  and  spectra 
are  to  be  published. 

QUANTITATIVE   COLOR  TESTS. 

An  original  discovery  by  Henry  Cros.  It  relates  to  the 
ascertaining  of  the  composition  of  objects,  and  to  the  analyzing 
of  them  quantitatively  by  the  use  of  simple  mediums  of  colored 
glass.  An  object  is  scrutinized  through  the  medium  and  dis- 
closes its  origin.  The  following  account  of  M.  Cros'  discovery 
is  translated  from  the  Journal  des  Debats,  of  Paris:  — 

It  is  known  that  often  colors  closely  alike  present  a  differ- 
ence, but  it  is  less  known  that  the  difference  may  depend  on 
the  nature  of  the  colored  object.     Two  beautiful  greens  appear 
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identical,  but  they  are  not.  Their  origin  is  not  the  same,  and 
that  is  sufficient  to  modify  their  properties.  One  day  M.  Cros 
placed  a  plate  of  blue  glass  on  a  yellow  one.  Yellow  and  blue 
make  green.  Ought  not  all  objects  seen  through  such  a  com- 
pound medium  appear  green?  By  no  means.  Green  leaves, 
plants,  lawns,  lost  their  natural  tint.  The  verdure  took  on 
tawny,  orange,  russet  shades,  as  in  autumn,  while  the  sky  pre- 
served its  azure  hue.  On  the  other  hand,  the  green  coloring 
of  benches,  trellises,  railings,  remained  green.  So  the  conclu- 
sion followed  that  the  change  of  preservation  of  the  color, 
when  inspected  through  the  screen,  depends  on  the  nattire  of 
the  object,  and  that  its  origin  and  composition  may  thus  be 
determined  by  the  interposition  of  colored  glasses.  Far  ex- 
ample, on  examining  the  precious  stones  at  the  museum, 
the  genuine  emerald,  as  seen  through  the  medium,  assumes  a 
purplish  rose  color,  while  the  spurious  retain  the  green  tint, 
due  to  a  copper  base.  The  true  sapphire  preserves  its  deep 
blue  color,  while  the  false  stone  turns  to  a  rosy  red,  indicating 
the  presence  of  cobalt. 

All  objects,  colored  artificially  or  otherwise,  furnish  through 
the  medium  decided  characteristics  of  permanence  or  change. 
The  green  oxide  of  chromium,  of  which  the  tint  is  similar  to 
that  of  vegetables,  appears  of  a  deep  reddish  brown.  Let  other 
pigments  be  mingled,  it  nevertheless  always  appears  of  a  red- 
dish or  yellowish  brown.  The  blue  colors  of  cobalt  base  are 
changed  by  the  screen  to  a  rosy  red.  On  the  contrary,  the 
greens  and  blues  of  copper  base  retain  their  hues. 

In  the  course  of  his  investigations  on  the  emeralds  and  glass 
of  ancient  Egypt,  M.  Cros  encountered  an  interesting  case  of 
substantial  difference  in  the  same  color.  At  the  Ceramic 
Museum  of  Sevres  there  is  exhibited,  in  the  case  devoted  to 
Egyptian  objects,  and  numbered  2,030,  a  small  spherical  cup 
of  sky-blue  color,  having  all  the  appearance  of  a  cobaJt  blue. 
Examined  through  the  medium,  the  color  was  the  same  as 
presented  to  the  naked  eye.  except  on  a  part  near  the  edge  of 
the  cup,  which  showed  a  beautiful  red.  What  was  the  con- 
clusion? That  the  original  pigment  had  a  copper  baee.  and 
that  one  having  a  cobalt  base  had  been  used  in  its  restoration. 

The  greens  and  blues  prepared  from  the  salts  of  copper,  the 
blues  and  greens  afforded  by  iron,  bottle  green,  sea  green, 
Prussian  blue,  etc.,  also  preserve  their  original  colors.    The 
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same  is  the  case  with  the  colors  of  the  spectrum  prismatic 
hues,  the  tints  of  feathers,  of  the  coatings  of  insects,  the  wings 
of  the  butterfly,  the  scales  of  fishes,  the  opal,  etc. 

It  is  clear  that,  by  extending  researches  in  this  direction, 
many  bodies  may  be  differentiated  by  the  simple  change  of 
color.  The  medium  of  M.  Cros  consists  of  two  glasses,  one 
placed  over  the  other,  and  colored  throughout  their  substance, 
one  by  the  oxide  of  cobalt,  the  other  by  a  mixture  of  the  oxides 
of  manganese  and  of  iron.  Other  glasses  may  give  different 
results.  It  is  necessary  to  place  the  medium  near  the  eye  and 
io  throw  a  strong  light  on  the  object  to  be  examined. 

DETERMINATION  OF  INDIGO  RED  AND  INDIGO  BLUE. 

The  Zeitschrift  fur  Analytische  Chemie,  1899,  p.  1,  has  an 
article  upon  this  by  W.  F.  Koppeschaar.  It  is  substantially  as 
follows:  — 

0.5  g.  of  the  finely  powdered  sample  of  indigo  is  put  into 
an  Erlenmeyer  flask  of  S-9  cm.  diameter  along  with  100  ccm. 
glacial  acetic  acid,  and  on  heating  for  one  hour  on  a  steam 
bath,  the  indigo  red  goes  into  solution.  The  flask  is  then 
allowed  to  cool  in  an  inclined  position  so  that  the  liquid 
reaches  the  ntck  of  the  flask,  and  when  the  insoluble  portion 
has  completely  settled,  the  clear  solution  is  carefully  decanted 
on  to  a  filter,  of  which  the  funnel  should  have  a  diameter  of 
8  cm.;  it  is  charged  with  a  little  glass  wool,  then  with  a  few 
pieces  of  pumice  stone,  and,  finally,  a  layer  of  asbestos  well 
washed  down.  The  filtration  is  conducted  with  much  caution, 
in  order  to  avoid  bringing  any  undissolved  indigo  on  to  the 
filter.  If  the  color  of  the  filtrate  shows  that  much  indigo  red  is 
present,  the  insoluble  portion  should  be  pressed  with  a  little 
more  acetic  acid,  using  the  same  precautions  as  to  subsidence 
and  decantation.  The  asbestos  layer  from  the  filter,  which  may 
contain  a  few  particles  of  the  insoluble  portion,  is  then  pushed 
and  washed  through  into  the  flask  with  50  ccm.  of  pure  sulfuric 
acid,  which  is  then  heated  for  two  hours  at  70°  C.  to  dissolve 
the  indigo  blue;  the  solution  is  then  diluted  to  a  definite  vol- 
ume and  the  amount  of  indigo  blue  determined  colorimetrically 
by  comparison  with  a  standard  solution  prepared  by  the  author 
from  a  pure  synthetic  indigo  of  the  Badische  Anilin  und  Soda- 
fabrik.    This  had  been  heated  with  glacial  acetic  acid  at  100° 
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C,  then  filtered  and  dried,  and  of  this  0.1  g.  was  dissolved  In 
sulfuric  acid  and  diluted  to  one  liter. 

For  the  determination  of  the  indigo  red  an  aliquot  part  of 
the  acetic  acid  solution  is  taken  and  neutralied  with  caustic 
soda  lye,  using  12  ccm.  of  20  per  cent,  caustic  soda  solution  for 
every  5  ccms.  of  the  acetic  solution;  indigo  red  is  precipitated, 
and  it  is  further  freed  from  indigo  brown  by  washing  with  a 
5  per  cent,  caustic  soda  lye.  The  precipitate  is  then  collected 
on  a  filter,  which  is  then  dried  and  shaken  with  glacial  acetic 
acid  in  a  50  ccm.  flask.  The  solution  of  indigo  red  is  made  up 
to  the  mark  with  acetic  acid,  and  the  determination  is  made  by 
comparing  the  color  with  a  standard  solution  containing  0.5  g. 
pure  indigo  red  in  one  liter.  The  pure  indigo  red  is  prepared 
by  extracting  Java  indigo  with  hot  glacial  acetic  acid  and 
diluting  the  clear  solution  with  water  to  precipitate  the  indigo 
red,  which  is  then  freed  from  indigo  brown  by  washing  with 
caustic  soda  solution.  The  indigo  red  so  obtained  can  be  easily 
purified  by  sublimation  under  reduced  pressure.  If  the  indigo 
sample  contains  more  than  10  per  cent,  of  indigo  red,  it  will  be 
necessary  to  dilute  with  an  equal  volume  of  glacial  acetic  acid; 
if  the  amount  be  less  than  10  per  cent,  it  will  be  necessary  to 
dilute  the  standard  solution  in  like  manner  for  the  purpose  of 
comparison.  The  possible  error  in  the  determination  of  indigo 
blue  by  the  colorimetric  method  lies  between  0.2  and  0.8  per 
cent.;  for  indigo  red  the  error  is  still  less. 

INDIGO  ANALYSIS. 

Ck>mmercial  indigo  can  be  titrated  for  indigotine,  according 
to  M.  Gustave  Engel,  by  using  vanadous  chloride.  This  re- 
agent is  run  from  a  burette  and  reduces  the  sulphate  of  indigo. 
The  titration  must  be  done  in  an  atmosphere  of  nitrogen  or 
carbonic  acid. 

TESTS  FOR  INDIGO  DYED  GOODS. 

The  following  tests  will  be  generally  considered  sufllcient 
to  prove  in  German  courts  the  genuineness  of  cloth  guaranteed 
as  indigo  dyed  goods:  — 

1.  Boil  with  water. 

2.  Warm  with  alcohol. 

3.  Oxalic  acid  test. 


STANDAKO  AND  NEW  METHODS.  !t5 

4.  Caustic  soda  and  potash  and  soda  and  ammonia. 

5.  Alum. 

6.  Hyposulphite. 

7.  Borax. 

8.  Tin  crystal  test. 

9.  Glacial  acetic. 

10.  Isonitrile. 

11.  Hydrochloric. 

12.  Sulphuric. 

13.  Tin  salts. 

To  recapitulate:  — 

1.  Boiling  with  water  should  show  no  alteration.  If  there 
is  a  change  some  anilines  were  present. 

2.  Warm,  but  do  not  boil  with  alcohol.  This  removes  many 
anilines.  Boiling  absolute  alcohol  removes  vat  indigo,  and  the 
indigo  precipitates  out.  It  must  be  noticed  that  not  all  aniline, 
and  anthracene  dyes  are  removed,  and  further,  some  indigo 
and  indigo  carmine  is  dissolved.  Acidified  alcohol  removes  log- 
wood with  a  red  color.  This  red  color  alters  on  heating  to  a 
reddish  yellow.  Since  some  indigo  and  indigo  carmine  is  taken 
up  by  the  hot  acid  alcohol,  this  yellow  may  be  masked.  Indigo 
red  gives  a  red-brown  color  to  the  alcohol. 

3.  A  saturated  solution  of  oxalic  is  next  used,  to  dissolve 
Prussian  blue. 

4.  Caustic  soda  is  added  and  the  liquor  is  filtered  and  to 
prove  presence  of  Prussian  blue  in  the  original  piece  of  cloth, 
ferrocyanide  is  added- 

Caustic  potash  is  without  any  material  action  upon  log- 
wood blue,  ultramarine,  vat  blue,  induline  blues,  azurin,  cya- 
nine,  alizarine  or  anthracene  blue.  Logwood  is  changed  some- 
what into  a  brownish  green  and  muriatic  acid  turns  it  over 
into  an  even  red.  Ultramarine  is  decolorized  by  hydrochloric 
acid  or  nitric  acid  and  is  blackened  by  tin  salts.  At  times 
these  reactions  are  caused  by  the  mordant,  or  by  the  material 
used  in  the  operations  of  printing.  In  such  cases  the  goods 
should  be  washed  with  ether.  Vat  indigo  is  not  altered  under 
hydrochloric  acid,  but  is  decolorized  by  nitric,  and  the  wool  is 
altered  to  a  yellow  color  by  picric  acid.  ludulines  are  altered 
by  potash  into  a  brownish  shade,  while  muriatic  acid  is  with- 
out action  and  nitric  acid  turns  it  over  into  a  reddish  brown 
black.     Azurin  is  changed  to  green  with  hydrochloric  acid,  to 
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brown  with  nitric  acid,  and  after  a  long  time  is  decolorized. 
Cyanin  is  decolorized  with  muriatic  acid,  and  recovers  its  blue 
upon  washing  with  water;  tin  salts  acts  in  the  same  way  as 
muriatic  acid.  Alizarine  blue  with  muriatic  acid  becomes  a 
granat  red  or  a  violet,  altering  to  a  handsome  red,  which  red 
is  not  so  fine  as  the  red  from  logwood.  Caustic  potash  bleaches 
or  alters  the  following  colors:  Indigo  carmine,  Prussian  and 
Turnbull's  blue,  azuline,  light  blue.  Indigo  carmine  is  dis- 
solved by  caustic  potash  and  the  goods  after  washing  are 
bleached.  Tin  salts  bleaches  likewise  in  a  short  time,  but  many 
dyes  do  not  react.  If  one  boils  a  piece  of  cloth  which  has 
been  dyed  with  the  sulphate  combinations  of  indigo,  in  a  weak 
solution  the  goods  are  bleached,  and  the  solution  turns  blue. 
This  same  blue  solution  will  dye  the  wool  if  it  is  acidified. 
Prussian  blue  and  Turnbull's  blue  yield  a  rusty  yellow  color 
with  caustic  potash,  and  if  they  are  placed  in  muriatic  acid 
they  become  blue  again.  On  washing  with  water  the  rusty 
yellow  cloth  will  not  recover  its  blue  if  laid  in  acid.  These 
two  blues  are  furthermore  characterized  by  the  presence  of 
iron.  Azulin,  Lyon's  blue  and  light  blue  are  bleached  by  caus- 
tic soda,  or  at  least  are  changed  over  to  a  dirty  violet,  and  by 
washing  with  a  great  deal  of  water  the  original  color  reap- 
pears.    Muriatic  acid  alters  them  slightly  toward  green. 

Soda  will  not  alter  vat  indigo,  but  wiil  remove  carmine. 
Ammonia  will  not.  Caustic  soda  turns  the  fiber  greenish,  and 
on  boiling  with  the  dilute  alkali  the  dye  is  removed  without 
the  solution  becoming  much  colored,  until  it  is  acidulated, 
when  it  becomes  blue.  Ammonia  behaves  similarly.  The  color 
is  a,lso  removed  by  boiling  with  dilute  sodium  carbonate,  and 
silk  or  wool  may  be  dyed  blue  in  the  acidulated  solution. 

5.  A  ten  per  cent,  solution  of  alum  will  tell  of  logwood,  as 
it  gives  a  well  characterized  pink. 

6.  Sodium  hyposulphite  takes  out  sulphonated  and  vat 
indigo. 

7.  A  cold  saturated  solution  of  borax  will  remove  sulpho- 
nated indigo,  logwood  and  Prussian  blue.  The  latter  with  for- 
mation of  iron  oxide.  Vat  blue  is  not  removed,  nor  cotton  blue. 
Add  hydrochloric  acid  to  the  solution  and  it  will  become  red 
if  log^^•ood  had  been  present.  Sulphonated  indigo  will  not  alter. 
When  boiled  with  a  solution  of  borax  (saturated  in  the  cold), 
goods  dyed  with  an  indigo  carmine  are  decolorized,  while  if 
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dyed  with  vat  indigo  the  color  is  not  affected.  Indigo  carmine 
colors  the  borax  solution  blue,  and  the  liquid  is  decolorized 
when  warmed  with  stannous  chloride  and  hydrochloric  acid. 
Add  iron  chloride  to  prove  Prussian  blue. 

8.  Warm  gently  with  a  ten  per  cent,  solution  of  tin  salts. 
Prussian  blue  is  not  altered,  but  vai  indigo,  indigo  carmine 
and  cotton  blue  are  completely  removed.  Logwood  blue  even 
in  small  quantities  is  taken  up  from  the  fiber  as  a  rose-red 
color.  If  excess  of  hydrogen  peroxide  be  added  to  what  is  ex- 
tracted by  the  tin  salts,  cotton  blue  is  regenerated,  while  the 
logwood  rose  red  is  decomposed.  The  indigo  blue  is  not  re- 
covered.    Cotton  blue  is  bleached. 

9.  Glacial  acetic  acid  should  completely  remove  the  color 
if  only  vat  indigo  was  used  to  dye  the  goods.  When  glacial 
acetic  is  added  any  logwood  will  turn  rose  red,  but  goes  to  a 
yellow  as  heat  increases.  This  may  be  masked  by  the  indigo. 
Neither  indigo  carmine  nor  Prussian  blue  are  dissolved.  To 
the  glacial  acetic  solution  add  ether,  and  then  water.  All 
indigo  goes  into  the  ether.  If  logT^'ood  was  present,  the  water 
under  the  ether  is  reddish  yellow;  and  if  a  few  drops  of  hydro- 
chloric acid  is  ailowetl  to  run  through  the  ether  layer,  traces 
of  logwood  show  up  as  a  red.  Aniline  blue  obscures  this  test. 
The  ether  solution  containing  the  indigo  must  be  separated  by 
a  funnel,  and  the  water-acid  solution  must  be  extracted  with 
amyl  alcohol.  This  takes  up  the  cotton  blue.  If  indigo  car- 
mine were  present  it  can  be  isolated  from  the  water  acid  solu- 
tion obtained  from  the  amyl  alcohol  by  acidifying  with  sul- 
phuric acid  and  by  shaking  out  with  amyl  alcohol. 

10.  The  isonitrile  reaction  is  used  to  prove  the  presence  of 
aniline  dyes.  This  test  is  made  by  decomposing  the  cloth  by 
boiling  with  strong  hydrochloric  acid;  caustic  soda  is  added  in 
large  excess  and  the  liquid  is  warmed  and  then  cooled;  then 
a  few  drops  of  chloroform  are  added.  The  liquid  is  again 
heated  and  the  unpleasant  odor  of  carbamide  proves  the  pres- 
ence of  an  aniline  compound  in  the  original  compound. 

The  presence  of  alizarine  blue  can  be  found  by  warming  the 
cloth  with  phosphoric  acid,  when  a  claret-colored  solution  is 
obtained,  on  dilution  with  water  and  the  addition  of  ammonia 
the  blue  is  refleveloped. 

11.  Hydrochloric  will  not  alter  vat  indigo — although  Allen 
says:     Fibers  which  have  been  dyed  with  sulphonated  indigo 
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(indigo  carmine,  soluble  indigo)  give  a  greenish-blue  solution 
when  treated  with  hydrochloric  acid. 

12.  Dilute  sulphuric  does  not  alter  vat  indigo.  Concen- 
trated sulphuric  gives  a  blue  solution. 

13.  On  heating  with  an  acid  solution  of  stannous  chloride 
the  fiber  becomes  paler  and  a  greenish-yellow  solution  is 
formed.     Same  with  ferric  chloride. 

EXTRA  TESTS. 

Another  method  for  the  testing  of  the  cloth  is  to  take  one 
c.c.  of  the  glacial  acetic  acid  solution,  add  5  c.c.  of  chloroform 
and  2  c.c.  of  water.  This  is  treated  with  carbonate  of  soda 
in  excess,  shaken  well  and  allowed  to  settle.  The  water  holds 
the  indigo  and  the  cotton  blue,  if  present.  The  logwood  if 
taken  up  by  the  chloroform  is  taken  out  from  the  chloroform 
by  shaking  with  concentrated  borax  solution.  The  logwood 
can  be  obtained  from  the  borax  solution  by  acidifying  with 
considerable  hydrochloric  acid  and  extract  of  amyl  alcohol. 

On  carefully  heating  a  fabric  which  has  been  dyed  in  the 
indigo-vat,  it  gives  off  purple  vapors,  which  can  be  condensed 
on  the  cover  of  a  porcelain  crucible  to  a  blue  spot. 

Boil  a  few  fibers  of  the  cloth  with  caustic  soda  of  18  Be. 
with  the  addition  of  a  very  small  amount  of  zinc  dust:  if  the 
solution  turns  yellow  after  a  boiling  continued  for  some  little 
time,  then  indigo  was  in  the  sample.  The  blue  can  be  recov- 
ered by  allowing  the  solution  to  settle,  filter  and  oxidize. 
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TESTS  ON  BLUE  CLOTH. 

In  order  to  prove  how  a  blue  cloth  has  been  dyed,  use  the 
following  table:  — 

Heat  with  dilute  alcohol  which  has  a  few  drops  of  hydro- 
chloric acid. 


No  Change. 

Fibre  and  Liquid  Blue. 

Liquid 
Yellow-Red. 

Indigo  Rlue. 

Indigo  Carmine. 

Logwood. 

( Traces  of 

Blue 

may  appear.) 

Concentrated  Sulphuric  Acid. 

Gallein 
Azo  Blue. 

Prussian 
Blue. 

Alizarine 

Liquid  Green 

Liquid 
Brown -Red. 

iiiquid  Blue, 

Blue. 

Methylene. 

Vicioria 
Blue. 

Indigo  Car- 
mine. 

Indulin. 

LOGWOOD  TESTING. 

Hematoxyline  requires  an  oxidizing  mordant  for  its  best 
dyeing  result,  and  hematine  should  be  used  with  a  non-oxidiz- 
ing mordant.  Therefore  the  first  question  that  comes  to  the 
dyer  is  whether  the  new  lot  is  hematine  or  nematoxyline. 
There  are  also  tannins  and  extract. ve  matters  to  be  taken  into 
consideration,  and  dyeing  and  chemical  tests  should  be  made 
which  will  clearly  indicate  to  the  dyer  his  best  mordant.  In 
the  Bulletin  de  la  Societe  Industrielle  de  Mulhouse,  page  259, 
189S.  M.  J.  Zulcben  gives  a  method  used  by  him  for  ten  years 
in  the  works  of  Geigy  &  Co.,  Basel.  He  employed  solutions 
containing  five  grams  of  extract  of  30  B6.,  in  a  liter  of  distilled 
water,  making  simultaneously  dyeings  with 
1.     Pure  hematoxyline. 

Pure  hematein. 

Half  of  each. 

As  No.  1,  but  20  per  cent,  tannins  (sumac)  added. 

As  No.  1,  but  with  0.5  per  cent,  carbonate  of  lime. 
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In  the  first  experiment  100  grams  of  wool  was  mordanted 
with  3  per  cent  birhrome  and  3  per  cent,  tartaric  acid;  this 
was  then  dyed  with  40  c.c.  of  the  solution  of  extract  prepared 
as  above,  adding  400  c.c.  of  distilled  water;  the  dyeing  was 
continued  for  an  hour  and  a  half  on  a  water  bath.  The  amount 
of  coloring  principle  used  is  about  7  per  cent,  of  a  30  Be.  ex- 
tract, calculating  on  the  weight  of  the  wool.  If  only  3^  per 
cent,  is  taken,  the  dyeings  equalize  considerably  by  reason  of 
the  oxidation  in  the  first  type,  and  the  difference  between  the 
hematein  and  hematoxyline  are  not  sufficiently  pronounced. 
The  blue  shade  of  the  hematoxyline  should  be  obtained  if  the 
proper  proportions  are  used. 

No.  2  gives  a  much  deeper  shade. 

Xo.  3  is  between  1  and  2  in  depth  of  shade. 

No.  4  is  more  feeble  than  2  and  3. 

No.  5  is  deeper  than  1,  and  shows  the  action  of  the  lime. 

A  second  set  of  experiments  is  made,  and  the  wool  is  mor- 
danted by  boiling  for  two  hours  with  just  enough  water  to 
cover  the  wool  and  prevent  its  exposure  to  the  air.  Wool  100 
grams.  10  grams  alum,  2.5  bichrome,  2.5  sulphate  of  copper  and 
2.5  grams  tartaric  acid.  The  mordanted  wool  is  well  washed 
a.id  is  dyed  with  30  per  cent,  extract.  3  per  cent,  of  the  weight 
of  the  wool.  No.  1  shows  best,  having  only  hematoxyline  in 
the  bath.  No.  2.  which  consists  only  of  hematein.  is  lighter: 
and  3.  4  and  5  are  lighter  all  than  No.  1. 

In  the  matter  of  extracts,  the  producer  is  apt  to  do  himself 
damage  by  using  too  high  pressure  in  the  boiling  out  of  the 
color  principle.  The  higher  the  pressure  the  greater  the  yield, 
to  be  sure,  but  resinous  and  extractive  matters  are  apt  to  be 
taken  up  into  the  extract  and  the  hue  obtained  by  the  dyer  is 
then  flat  and  terne.  The  yield  at  1^  atmospheres  pressure  is 
reported  as  18  per  cent.,  at  2  atmospheres.  23  per  cent.:  while 
at  4  atmospheres  the  yield  is  26.4  per  cent. 

As  the  price  of  the  market  lowers,  the  temptation  of  the 
manufacturer  to  recoup  himself  by  the  addition  of  extracts 
other  than  logwood  is  more  and  more  difficult  to  meet.  Chest- 
nut extract  and  tannins  are  difficult  to  isolate  in  the  laboratory: 
and  the  dyeing  tests  frequently  come  so  close  together  that  it 
takes  a  long  series  of  systematic  experiments  before  the  color 
chemist  is  ready  to  form  his  final  opinion,  particularly  if  ad- 
verse, and  the  amount  of  work  involved  in  a  thorough  exam- 
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ination  is  a  matter  which  very  few  woolen  manufacturers  would 
understand  and  appreciate. 

To  show  the  variation  in  logwoods  analyzed  recently,  the 
following  figures  obtained  in  the  laboratory  are  given.  The 
ash  varies  from  one  which  was  reported  as  "mere  trace"  to  3.7 
per  cent.  The  water  varied  from  23.3  per  cent,  to  61.6  per 
cent. 

P*"USTIC. 

Fustic,  morus  tinctoria,  is  brought  from  the  Antilles,  and 
its  origin  as  to  place  is  usually  indicated  by  the  names  Tam- 
pico,  Pernambuco,  St.  Domingo  and  other  fustic.  The  name  is 
not,  however,  a  key  to  its  value;  it  appears  that  wood  from  the 
same  source  varies  from  year  to  year. 

There  are  two  coloring  principles — the  morin  and  maclurin. 
The  former  is  not  readily  soluble  in  water,  while  the  latter  is 
soluble.  It  is  said  that  it  is  caustic  and  not  carbonate  of  soda, 
which  is  of  real  utility  in  drawing  out  the  color  principles  from 
fustic.  Borax  will  aid  in  rendering  the  morin  soluble,  but  the 
bright  yellow  tone  is  apt  to  be  missing.  Phosphates  are  used 
in  getting  the  morin  into  a  soluble  state,  and  the  caustic  alka- 
lies are  at  times  resorted  to.  Some  fustics  recently  tested  in 
the  laboratory  have  shown  as  ash  2.4  per  cent,  down  to  mere 
trace. 

TANNING  EXTRACTS. 

Compared  with  oak  bark,  quebracho's  chemical  tanning 
properties  are  as  twelve  is  to  ten.  The  wood  is  very  largely 
used  in  South  America  for  constructing  fences  and  other  struc- 
tures on  account  of  its  enduring  qualities. 

The  extract  of  the  wood,  although  very  rich  in  tannic  acid 
and  other  substances  which  are  useful  to  a  tanner,  yet  contains 
a  certain  amount  of  coloring  matter  which  might  prove  detri- 
mental to  its  general  use  as  a  fixing  agent  for  metallic  salts 
in  mordanting  cotton,  but,  it  might  prove  valuable  as  a  sub- 
stitute for  some  of  the  grades  of  catechu  which  are  now  on  the 
market  and  which  possess  little  merit  to  recommend  them. 
Experiments  made  with  quebracho  extract  have  demonstrated 
that  it  can  be  used  to  good  advantage  in  black  silk  dyeing, 
comparing  very  favorably  with  any  of  the  best  makes  of  either 
catechu  or  gambler.     The  coloring  matter  which  the  extract 
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contains  in  no  way  interferes  with  ultimate  shade  produced 
with  the  logwood  and  iron. 

It  was  thought,  some  years  ago,  that  to  produce  an  extract  of 
uutgalls  which  would  be  stainless  from  a  dyer's  standpoint  would 
be  impossible,  but  it  has  been  accomplished,  not  only  that,  but 
sumac  as  well  was  the  subject  of  experiment,  and  the  result  is 
that  to-day  stainless  sumac  is  about  as  common  in  dyehouses 
as  the  old  dark-colored  products  of  former  times.  What  has 
been  done  with  gall  and  sumac,  can  and  will  be  done  with  que- 
bracho, and  another  practically  inexhaustible  source  of  tannin 
will  be  accessible  to  the  dyer. 

Viewed  from  the  commercial  side,  the  preparation  of  this 
extract  is  interesting,  and  tanners  who  have  used  it  speak  in 
the  most  enthusiastic  terms  of  it;  but  the  only  drawback  at 
present  is  the  lack  of  a  sufficient  quantity  on  the  market,  as 
most  of  it  is  sent  to  Europe. 

It  is  hoped  that  manufacturers  will  feel  interested  suffi- 
ciently in  this  source  of  tannin  to  look  into  its  possibilities,  and 
that  color  chemists  who  have  worked  in  decolorizing  tannin 
extracts  will  devote  some  of  their  time  and  ingenuity  to  devis- 
ing a  process  which  will  render  the  extracts  available  for  light 
shades — for,  without  treatment  it  is  already  valuable  for  blacks 
and  very  dark  shades  upon  cotton  and  silk. 

SUMAC. 

Sumac,  sumak.  also  schmack,  is  a  widely  distributed  plant. 
Sicily  has  perhaps  the  best  in  reputation,  the  rhus  coriaria. 
Among  the  adulterants  used  one  of  the  least  objectionable  is 
the  addition  of  the  leaves  of  the  Pistacia  Lentiscus,  an  ever 
green  shrub  quite  plentiful  on  the  Island  of  Cyprus.  These 
leaves  are  also  named  Shinia,  Schinia  or  Skens,  and  in  the 
Levant  are  used  as  substitutes  of  the  sumac.  They  have  about 
half  of  the  tannin  content  of  sumac,  results  having  been  ob- 
tained giving  11  per  cent,  tannin. 

A  second  adulterant  is  the  ground  leaves  and  stems  of  two 
tamarisks.  Tamaris  Gallicia,  and  Tamarisk  Africana.  It  con- 
tains about  8  per  cent,  tannins. 

The  leaves  of  the  Ailanthus  Glandulosa  are  said  to  be  and 
used  as  adulterant,  and  also  the  ground  leaves  of  the  common 
fig. 
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The  stalks  of  the  genuine  sumac,  "Gambuzzo,"  contain  much 
less  tannins  than  the  leaves  and  should  not  be  ground  up  and 
mixed  with  the  ground  leaves. 

In  South  Africa  the  small  leaves  of  an  evergreen  shrub,  the 
"broach  leaves,"  are  used  to  substitute  sumac,  and  are  said  to 
be  driving  the  so-called  Cape  sumac,  Golpoon  cnmprei^suni,  from 
the  market.     Figures  are  given  of  19.9  per  cent,  catechol  tannin. 

Analyses  recently  made  in  the  laboratory  give  the  following 
data  for  ash  and  water  content: 


^sh. 

Water. 

1.9 

49.6 

3.2 

42.6 

3.9 

43.9 

3.1 

45.3 

2.6 

50.4 

2.3 

45.3 

3.2 

50.8 

3.6 

43.0 

A  new  method  for  the  estimation  of  tannins  is  suggested  by 
P.  Wilhelm.  The  new  method  rests  upon  the  precipitation  of 
Methylene  blue  solution  of  known  proportion.  The  tannin 
solution,  cold,  is  allowed  to  run  into  a  solution  of  Methylene 
blue  containing  ammonia.  Methylene  blue.  12i/^  grams,  free 
from  zinc,  is  dissolved  in  distilled  water,  and  the  solution  raised 
to  one  liter.  The  tannin  solution  is  prepared  with  19.6  grams 
and  this  is  also  raised  to  one  liter.  Twenty  c.  c.  of  the  Methy- 
lene blue  solution  is  then  put  in  a  beaker,  10  c.  c.  of  a  12%  per 
cent,  ammonia  is  added,  and  then  from  a  burette  the  tannin 
solution  is  run  in,  until  all  the  Methylene  blue  is  precipitated. 
The  end  of  the  reaction  is  found  by  using  drops  of  the  Methy- 
lene blue  solution  on  a  filter  paper,  when  the  filtrate  should 
not  be  colored.  Ten  grams  tSO  per  cent.)  Methylene  blue  cor- 
responds to  4.9  grams  pure  tannin. 

TEST  TO  DISTINGUISH  GALLIC  FROM  TANNIC  ACID. 

The  Pharmaceutical  Journal  suggests  the  following:  Gallic 
acid  in  ammonia  water  producps  a  salmon  red  color,  and  this 
is  altered  to  a  deep  red  upon  the  further  addition  of  nitric  acid, 
and  no  precipitate  is  made  even  after  some  time.     The  same 
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treatment  with  tannic  acid  produces  a  floccalent    precipitate 

after  the  addition  of  ammonia. 

FASTNESS  A  REL-\TIVE  TERM. 

Dyes  for  government  cloth,  -which  are  exposed  to  the  influ- 
ence of  light  and  air  and  frequently  to  rain,  must  staad  dif- 
ferent tests  as  regards  fastness  than  such  tests  as  are  applied 
to  silks,  which  are  rarely  exposed  to  the  sun's  rays.  Curtains 
and  carpets  must  withstand  the  action  of  light,  -mhereas  in  un- 
derwear the  colors  must  stand  the  effect  of  soap  in  washing, 
and  perspiration.  lJ.nings  should  not  crock.  Shoddy  or  in- 
ferior goods,  intended  to  wear  for  a  short  time,  will  not  need 
permanent  colors.  The  same  dye  is  not  equally  permanent  on 
all  fibers,  nor  is  a  fast  color  when  used  in  a  diluted  csondition 
for  dyeing  light  shades  so  permanent  as  when  used  for  dark 
shades.  ■« 

The  tests  for  permanence  in  dyes  are  applied  as  follows:  — 

(a)  Washing  Fastness. — Colors  to  be  proof  against  washing 
must  be  able  to  stand  both  the  mechanical  friction  as  well  as 
the  action  of  the  alkaline  liquid  and  high  temperature  of  the 
operation.  If.  under  these  conditions,  the  color  remains  almost 
or  quite  tinaltered,  and  does  not  stain  other  colored  or  white 
fabrics  washed  in  contact  with  it.  it  is  said  to  be  fast  under 
washing.  For  the  purpose  of  testing  this  quality,  colored  yam 
is  plaited  with  white  yarn,  or  a  cutting  of  the  faJnic  under 
examination  is  taken,  and  immersed  in  a  solution  of  5  grams 
of  soap  in  1  liter  (0.8  oz.  per  gallon)  of  distilled  water,  and 
pressed  therein  for  two  or  three  minutes  at  40"  C.  (hand  tem- 
perature), then  left  for  twenty  minutes  in  the  solution,  rinsed 
and  left  for  another  twenty  minutes  in  the  rinsing  water,  to 
be  finally  wrung  and  dried.  If  the  color  ought  to  he  particu- 
larly fast  the  soap  solution  is  heated  to  55"  C.  and  the  treat- 
ment repeated  several  times  over.  This  test  is  applicable  to 
fabrics,  whether  composed  of  wool,  cotton,  or  a  mixture  of  both. 

(b)  Fastness  Under  Friction. — Colors  on  stockings,  hosiery 
yarns,  corset  stuffs  and  other  fabrics  intended  to  be  worn  next 
the  skin,  must  be  permanent  under  friction,  and  must  not  rub 
off.  stain  or  run,  i.  e..  the  dyed  materials  must  not  give  up  their 
color  when  worn  or  in  rubbing  contact  with  white  or  light 
colored  articles  of  clothing  or  the  human  epidermis.     The  test 
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''onsists  in  rubbing  the  material  by  ha.nd  on  white — not  too 
smooth — paper,  or.  better  still,  on  a  white,  unstarched  cotton 
fabric.  In  order  to  obtain  reliable,  comparable  results,  the  rub- 
bing must  be  equal  in  all  cases  and  friction  surfaces  of  as  near 
the  same  constitution  as  possible  should  be  employed. 

(c)  Resistance  to  Perspiration. — The  test  may  be  performed 
as  follows:  A  bath  of  dilute  acetic  acid — containing  about  6" 
c.  c.  of  30  per  cent,  acetic  acid  in  1  liter  of  distilled  water — is 
prepared  and  warmed  to  a  temperature  (37°  C.)  corresponding 
to  that  of  the  body.  In  this  the  sample  is  dipped  and  rubbed 
vigorously  with  the  hand,  being  then  dried,  without  rinsing, 
at  20'  to  25°  C.  between  parchment  paper.  This  operation  is 
several  times  repeated,  and  the  more  frequently  this  is  done, 
the  nearer  will  be  the  test  approximate  to  actual  conditions  of 
water. 

(d)  Fastness  Against  Rain.— Tested  by  plaiting  with  un- 
dyed  yarns,  and  leave  to  stand  all  night  in  cold,  distilled  water. 
The  water  should  aot  be  more  than  slightly  discolored,  whereas 
the  white  yarn  should  not  be  stained  in  the  least.  For  woolen 
yarns  this  test  is  occasionally  made  more  stringent;  the  yarn 
is  plaited  with  undyed  yarn  to  a  queue  and  then  boiled  for 
ten  minutes  in  water.  When  wrung  and  dried  the  color  should 
not  have  deteriorated,  nor  should  the  white  yarn  be  stained. 

(e)  Resistance  to  Street  Mud  and  Dust. — This  quality  is 
specially  exacted  for  ladies'  dress  goods,  and  is  tested  as 
follows:  — 

1.  Sprinkling  the  moistened  sample  with  lime  and  water, 
drying  and  brushing. 

2.  Sprinkling  with  10  per  cent,  solution  of  soda,  drying, 
brushing  and  noting  any  change  of  color. 

3.  Ammonia  Test. — Immersing  the  fabric  in  concentrated 
ammonia  for  three  minutes  and  observing  the  color  both  in 
the  damp  and  in  the  dry  state. 

4.  Ten  gn"ams  of  soda  are  dissolved  in  1  liter  of  water  and 
mixed  with  10  grams  of  lime — previously  slaked  and  reduced 
to  milk  of  lime  by  the  addition  of  water — and  12  c.  c.  of  am- 
monia. After  stirring  well  up  together,  the  mixture  is  left  to 
settle,  the  supernatant  liquid  poured  off.  and  the  residue  em- 
ployed for  steeping  the  sample  for  five  to  ten  minutes,  after 
which  the  latter  is  dried  without  rinsing  and  is  finally  brushed, 
any  alteration  in  color  being  noted. 
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(f)  Fastness  to  Weather.  Liglit  and  Air. — The  degree  of 
permanence  can  onlr  be  determined  by  exposure  to  light:  one- 
half  of  the  sample  is  covered  with  a  closelv  surrounding,  but 
readily  movable  paper  wrapper,  and  the  whole  suspended  in 
the  open  air  in  such  a  position  that  it  is  fully  exposed  to  the 
sun's  rays,  but  sheltered  from  rain.  The  object  of  the  paper 
wrapper  is  to  en  bale  (by  removing  it  at  any  time)  the  degree 
of  alteration  effected  by  the  exposure  to  be  ascertained.  In 
order  to  establish  a  time  standard  of  the  fastness  to  be  ex- 
pected from  any  dyestuft  under  these  conditions,  normal  check 
tests  are  made  with  one  or  two  colors  of  known  permanence, 
e.  g..  Turkey  red  or  a  medium  indigo  blue  on  cottons.  The 
samples  should  be  examined  daily  in  order  to  ascertain  the 
exact  time  when  alteration  begins.  In  the  case  of  Turkey  red 
this  will  be  on  the  twenty-fifth  or  thirtieth  day.  and  between 
the  twelfth  and  fifteenth  days  for  indigo,  in  summer,  or  double 
these  periods  in  winter  time.  The  fastness  of  other  colors 
can  then  be  estimated  in  comparison  with  these.  Attempts 
have  been  made  to  set  up  standard  degrees  of  fastness,  accord- 
ing to  which  colors  that  remain  without  appreciable  altera- 
tion after  an  exposure  to  direct  summer  sunlight  for  about  a 
month  are  classified  as  "fast,"  and  those  undergoing  apprecia- 
ble change  under  the  same  conditions  as  "fairly  fast."  '"Mod- 
erately fast"  colors  are  those  altering  considerably  in  fourteen 
days:  and.  finally,  those  more  or  less  completely  faded  in  this 
lauer  term  are  designated  as  "fleeting."' 

A  ""light-test"  apparatus  for  quick  determinations  has  been 
devised  by  Fred.  Victor  Kallab.  of  Offenbach,  Germany.  The 
samples  to  be  tested  are  suspended  vertically  in  the  apparatus 
and  continuously  exposed  to  the  sun's  rays,  the  position  of 
the  i^iparatus  being  changed  in  conformity  with  the  apparent 
movement  of  the  solar  orb.  The  action  of  the  rays  is  strength- 
ened by  concentration  on  a  small  surface  by  the  aid  of  a  lens 
200  m.  m.  (8  In.)  in  diameter,  and  with  a  local  length  of  420 
m.  m.  (16%  in.). 

Professor  von  Perger.  of  Vienna.  Austria,  proposes  a  testing 
apparatus  consisting  of  a  plano-convex  and  a  bi-convex  lens. 
the  former  with  its  flat  surface  turned  toward  the  light,  serv- 
ing to  parallelize  the  rays  of  an  arc  lamp,  situated  at  the  focal 
lengths  of  the  lens,  which  rays  encounter  the  second  lens 
placed  in  their  path  at  a  suitable  distance  away.    A  metal  disc 
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placed  at  a  point  between  the  second  lens  and  its  focus  receives 
the  sample  to  be  tested.  Tn  estimating  the  capacity  of  a  dye 
to  withstand  weather,  the  country  where  the  material  is  to  be 
worn  must  be  taken  into  consideration,  since  the  climate  and 
seasons  of  various  latitudes  exert  a  considerable  influence  on 
the  rate  at  which  a  dye  will  fade  from  one  and  the  same 
material.  Thus  it  is  certain  that,  for  example,  the  color  will 
be  more  strongly  affected  in  a  given  time  on  the  sea  coast  than 
in  southern  countries  as  in  northern  climes.  Permanence  is, 
furthermore,  influenced  by  the  material  on  which  the  color  is 
dyed;  on  poor  material,  e.  g.,  shoddy,  the  same  degree  of  fast- 
ness cannot,  by  reason  of  the  price,  be  expected  as  in  stuff  of 
better  quality.  Finally,  it  will  be  noticed  that  deep,  full  colors 
do  not  fade  so  rapidly  as  light  shades. 

(g)  Resistance  to  Ironing  and  Steaming. — Stuffs,  especially 
for  men's  wear,  which  are  to  come  under  the  hands  of  the 
tailor,  and  corset  materials,  should  not  lose  their  color  when 
ironed,  or,  at  any  rate,  the  color  should  recover  its  original 
appearance  after  short  exposure  to  the  air.  This  is  tested  by  hot 
ironing  a  sample  or  by  drying  it  on  a  hot  metal  plate.  In  the 
same  manner,  capacity  to  withstand  steaming  is  demanded  of 
many  cloths,  this  latter  property  being  determined  by  steam- 
ing a  sample  laid  between  the  folds  of  a  larger  piece  of  steamed 
cloth,  during  which  operation  the  color  should  remain  un- 
altered. 

DETERMINING    BETWEEN     LOGWOOD,     DIAMOND     AND 
AIJZARINE  BLACKS,  AND  CERTAIN  BLUES. 

Fli-st  boil  five  minutes  with  hydrochloric  acid,  1:5,  and  if 
the  cloth  and  the  solution  turn  a  dirty  yellow  red  the  dyeing 
was  made  with  logwood;  if  the  solution  turns  to  a  gray  or  is 
but  slightly  colored,  absence  of  logwood  is  proved. 

Second,  boil  five  minutes  with  a  mixture  of  one  part  of  tin 
salts  and  one  part  hydrochloric  acid;  if  the  dyeing  turns  brown 
but  is  not  bleached,  the  color  was  originally  alizarine  black, 
but  if  it  turns  to  a  light  gray,  or  is  bleached,  then  Diamond 
black  was  primarily  used. 

If  the  goods  were  dyed  in  the  piece,  this  test  is  not  con- 
clusive, since  naphthol  black,  naplitylaniine  black,  anthracite 
black  and  Victoria  black  are  bleached  by  the  test. 
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Blue,  if  absence  of  chrome  is  established,  indicatee  indigo 
or  snlfoncyanine:  these  can  be  distinguished  by  the  use  of  the 
nitric  acid  test,  the  indigo  giving  the  usual  yellow  spot  with 
green  border:  the  other  yielding  a  red  yellow  spot  with  brown- 
red  border. 

If  chrome,  however  was  present,  the  tests  for  indigo  must 
be  made  as  above,  since  it  may  have  been  used  as  a  bottom  or 
topping.  In  addition,  logwood  must  be  tested,  for,  with  hydro- 
chloric acid,  1:5,  as  above,  and  with  tin  salts  and  hydrochloric 
acid  further,  the  sample  under  examination  must  be  boiled  for 
five  minutes  with  hydrochloric  acid,  1:5,  this  liquid  divided 
into  two  portions,  and  to  one  part,  caustic  soda  of  18  Beaum^ 
is  added  until  the  color  alters  and  the  color  noted;  the  second 
half  which  was  treated  with  the  acid  is  extracted  with  sul- 
phuric ether;  the  color  reactions  are  are  as  follows: 

Alizarine  Cyanin 

Aathracine  Brilliant 

Alizarine  Blue.  Blue.  Alizarine,  G.  R. 

Hydrochloric  acid.. Orange  to  Red  violet.  G.  violet. 

brown.  R,  blmsh-gTeen. 

Etber Bluish  red.  Orange  to  Colorless. 

bluish-red. 
Caustic.  Wesak  violet.         Blue  to  violet.      G.  violet. 

PL  weak  gr€*n. 

Alizarine  Blue  and  Brilliant  Alizarine  Blue  boiled  with  water 
color  the  water  but  slightly;  Alizarine  Cyanine  and  Anthra- 
cene Blue  color  the  water  strongly. 

Naphthazine  Blue.  Xaphthol  Black  and  Blue.  Marine  Blue, 
Cyanol,  Fast  Green  and  Patent  Blue  are  possible  cases,  and 
need  to  be  guarded  against 

The  proof  of  chrome  used  as  a  mordant  shows  so  many 
things  that  it  is  well  perhaps  to  give  brief  indications  of  it^ 
analysis,  it  is  proved  by  fusing  in  a  porcelain  crucible  with 
chlorate  of  potash  and  calcined  carbonate  of  soda.  If.  on  cell- 
ing, the  color  of  the  mass  is  white,  no  chrome  was  present  in 
the  sample  analyzed;  if  yellow,  presence  of  chrome  is  proven. 
If  the  fused  mass  is  brown,  iron  is  indicated.  This  is  corrobo- 
rated by  dissolving  in  pure  hydrochloric  acid,  boiling  off  the 
chlorine,  and  adding  ferrocyanide  of  potash;  if  iron  was  orig- 
inally present,  the  characteristic  blue  is  immediately  pro- 
duced. Presence  of  iron  points  toward  the  use  of  logwood,  pres- 
ence ol  chrome  suggests  logwood.  Alizarine  Black.  Diamond 
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Black.  Alizarine  Blue,  Brilliant  Alizarine  Blue,  AJizarine  Cya- 
nine  and  Anthracene  Blue. 

EXAMINATION  OF  ANIUNE  OIL.  AND  ANILINK  SALTS. 

The  Journal  of  the  Society  of  Chemical  Industry  has  an  in- 
teresting article  on  this  subject,  pag  110.  February  1899.  The 
tests  which  are  usually  sufficient  are  the  estimation  of  water, 
the  boiling  point,  sulphur,  determination  of  the  specific  gravity 
and  the  solubility  in  hydrochloric  acid.  The  quantitative  esti- 
mation of  water  and  boiling-point  are  simultaneously  per- 
formed; 100  c.  c.  of  the  oil  are  distilled,  and  the  first  10  c.  c.  are 
collected  in  a  graduated  cylinder  of  about  15  c.  c.  capacity;  1  c.  c. 
of  a  saturated  salt  solution  is  added  to  the  10  c.  c.  and  the  mix- 
ture is  well  shaken  and  allowed  to  settle;  0.3  per  cent,  of  water 
is  not  detected  in  this  manner,  but  an  excess  above  this  amount 
can  be  readily  ascertained.  The  boiling  is  continued  until  95 
c.  c.  have  distilled  over  and  the  temperature  is  observed  at  inter- 
vals of  10  c.  c;  80  per  cent,  of  the  oil  should  boil  within  ^2  centi- 
grade. The  specific  gravity  is  obtained  from  the  distillate  after 
the  water  has  been  removed  and  has  been  observed  to  vary  in 
good  oils  from  1.0265  to  1.027  at  15  C.  Sulphur  compounds  are 
apt  to  be  present  in  commercial  oils,  and  since  these  compounds 
are  apt  to  be  destroyed  by  the  boiling  used  in  making  a  distil- 
lation, it  may  be  sufficient  to  note  the  sulphuretted  hydrogen 
evolved  in  this  distillation  and  decide  whether  Its  accurate  esti- 
mation must  be  made.  If  a  lead  acetate  paper  affixed  to  the 
condenser  so  that  it  will  receive  the  vapors  is  turned  a  decided 
black,  then  the  full  determination  should  be  made.  This  is 
effected  by  boiling  a  weighed  quantity  with  a  return  condenser 
for  a  few  hours,  whilst  a  current  of  carbonic  acid  is  passed 
through,  carrying  the  sulphuretted  hydrogen  into  a  deci-normal 
solution  of  silver  nitrate;  then  the  silver  sulphide  is  deter- 
mined. 

The  solution  of  aniline  in  excess  of  dilute  hydrochloric  acid 
should  always  be  tried,  since  this  test  shows  the  presence  of 
non-basic  bodies  nitrobenzol  and  naphthalene;  they  show  them- 
selves by  a  precipitate,  oily  or  solid.  The  test  must  be  made 
with  dilute  solutions,  for  concentrated  solutions  of  aniline 
hydrochloride  are  solvents  for  some  impurities. 

In  the  analysis  of  aniline  salt,  the  following  points  are  to  be 
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noted:  Quality  of  oil  used  in  their  preparation;  amount  of 
water  present;  amount  of  free  acid  present;  admixtures.  If 
the  crystals  are  large  and  flat  and  well  developed,  it  is  prob- 
able that  good  oil  has  beoi  used;  if  the  salt  is  powder  or  has 
the  appearance  of  common  salt,  the  suspicion  that  toluidine  has 
been  used  is  justified.  The  separation  of  the  oil  and  its  distil- 
lation abOTe  described  will  decide  this  point.  Water  is  esti- 
mated by  weighing  and  drying  for  twenty-four  hoars.  The 
question  of  free  acid  is  important  since  the  goods  may  be  ten- 
dered by  excess;  five  grams  are  dissolved  in  10  c.  c.  of  water;  to 
this  solution  five  drops  of  a  sfriution  of  Crystal  Violet  (1:1000) 
are  added,  and  the  change  of  color  is  compared  with  a  blank 
test  made  in  the  same  manner  from  a  known  acid-free  aniline 
salt. 

Admixtures  of  toluidine  may  be  determined  by  titration  oi 
the  oil  in  hydrobnmiic  acid  solution,  with  potassiiun  bromate 
and  bromide.  Aniline  uses  three  molecules  of  bromine  to  form 
tri-brom-aniline,  while  ortho-  and  para-toludine  only  absorb 
two  molecules.    Chem.  Geib.,  17,  413. 

To  estimate  the  relative  amoonts  of  ortho-  and  para-ioluidine 
use  is  made  of  the  fact  that  p-toluidine  and  aniline  are  precipi- 
tated from  their  hydrochloric  acid  solution  by  oxalic  acid,  while 
o-toluidine  remains  in  solution. 

WOOL  OILS. 

The  saponification  test  is  perlu^^  the  quickest  key  to  the 
value  of  an  olL    In  abbreviated  form  it  is: 

To  S-10  grams  of  sample  are  added  50  c  c.  alcohol  and  5  grs. 
potassium  hydroxide  previously  dissolved  in  the  smallest  quan- 
tity <rf  watw.  Connect  a  retam  condenser  and  boil  half  hour. 
Add  50  c  c  water,  and  cooL    Shake  out  with  petroleum  ether. 

Petroleum    ether    solution  |       Aqueous  solution  holds  fai- 
holds  mineral  oils.  Wash  with  ]  ty  acids.    Acidify  and  extract 
H/),  then  put  into  a  dry  flask  J  with  ether,  evaporate  in  tared 
and  Irt  stand.    Then  pour  into  f  flask  and  weigh, 
a   tared  flask,   evaporate   the  | 
petroleum  ether  and  weigh-       I 

The  determination  of  saponification  value  is  carried  out  as 
follows:  Wei^  off  accurately,  in  a  flask  holding  150  to  200  c.c, 
1%  to  2  grams  of  filtered  fMX-  Next  run  into  a  flask  25  cc  of 
alcoholic  poiaah.    It  is  not  necessary  lo  add  exactly  25  cubic 
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centimeters,  but  care  must  be  taken  that  for  each  determina- 
tion the  same  quantity  is  used.  A  good  plan  is  to  allow  the 
contents  of  the  pipette  to  run  out  entirely,  and  to  drain  it  until 
three  more  drops  have  dropped  off.  Then  place  a  small  funnel 
on  the  llask  and  heat  it  on  a  water  bath  for  half  an  hour  so 
that  the  alcohol  is  simmering,  frequently  imparting  to  the  con- 
tents of  the  flask  a  rotary  motion.  Then  add  one  cubic  centi- 
meter of  a  1  per  cent,  phenol-phthalein  solution,  and  titrate 
back  the  excess  of  potash  with  the  half  normal  hydrochloric 
acid. 

It  is  always  best  to  make  a  blank  test,  treating  the  same 
amount  of  alcoholic  potash  in  exactly  the  same  manner  as  the 
solution  of  fat.  Every  source  of  error,  as  carbonic  acid,  etc., 
has  in  both  tests  about  the  same  influence  on  the  final  result, 
and  is  thus  eliminated.  The  difference  of  the  numbers  of  cubic 
centimeters  of  acid  used  for  the  blank  test  and  the  real  test 
corresponds  to  the  quantity  of  potash  required;  this  is  calcu- 
lated two  milligrams  of  potash  to  one  gram  of  fat.  Sulphuric 
acid  should  not  be  substituted  for  the  hydrochloric  acid,  potas- 
sium sulphate  being  precipitated,  whereby  the  delicacy  of  the 
end  reaction  is  impaired. 

Example.— Weighed  off  1.r)32  grams  of  olive  oil  and  saponi- 
fied with  25  cubic  centimeters  of  alcoholic  potash  solution.  Re- 
quired for  titrating  back  12.0  cubic  centimeters  half  normal 
acid.  Therefore  employed  for  saponification,  a  quantity  of 
caustic  potash  corresponding  to 

(22.5    —12.0)  0.561  grams     294.5  milligrams 


2  KOH 

Hence,  used  for  one  gram  of  fat  29-1.5  milligrams  KOH  192.2 

1.532 
milligrams  KOH.     The  saponification  value  of  the  olive  oil  is 
therefore  192.2. 

Allen  has  proposed  to  use.  instead  of  the  saponification 
value  as  defined  here,  the  saponification  equivalent,  this  being 
the  number  of  grams  of  fat  saponified  by  one  equivalent  of 
potassium  hydrate  in  grams,  i.  e..  by  56.1  grams  KOH;  or,  what 
amounts  to  the  same,  by  one  liter  of  a  normal  solution  of  caus- 
tic potash  or  caustic  soda.  The  saponification  equivalent  is 
found  by  dividing  the  percentage  of  potassium  hydrate  re- 
quired for  saponification  into  5610. 
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Anotlier  aid  to  the  determiiuifkin  of  the  valne  (rf  am  <m1  is 
tlie  iodine  number.  Ifannfaeturers  should  know  what  an 
"iodine  nnmber"  meanni.  and  nnderEtand  its  bearing  on  their 
vorfe.  It  is  as  a  rale  the  only  safe  way  for  a  diemist  to  report 
an  <m1  whldi  he  has  analyzed,  if  he  has  any  jeakmsy  of  his 
repotation.  He  cannot  arbitraray  say  that  a  siren  ml  is  Un- 
seed, menhaden,  olire,  lard  or  pabn.  for  the  reason  that  he  is 
limited  in  his  teste  and  none  of  the  tests  will  allow  him  to 
say  positiTdy.  He  cannot  be  sore  that  no  dereriy  mixed  oil 
is  nnder  eramination.  and  perhaps  the  ennpiex  gires  results 
and  data  qoite  near  enoagji  to  make  a  hasty  chemist  think  that 
he  had  a  pore  oil  in  his  hands.  The  diemist  cannot  isolate  the 
oQ  and  comer  it  as  can  be  done  when  he  works  on  Inorganic 
oompoonds.  Tbe  iodine  nnmber  is  no  more  than  an  index  of 
the  dtuuacter  of  an  oO;  Tery  valnable,  and,  when  taken  in  eon- 
Jnnctian  with  other  corroborative  tests,  win  enable  a  ehemisc 
to  be  morally  certain  of  his  jndgment— yet,  he  wiU  report  it  as 
"iodine  Klnmbex^  if  carefoL 

Tlie  Iodine  nnmber  is  the  number  of  cnlnc  eentim^ers  of  a 
standardised  iodine  solatlon  absorbed  and  decolorized  by  the 
oil  in  qnestiaa.  Oils  treated  with  iodine  solatlon  *»^e  up 
iodine  and  the  iodine  loses  color.  Chlorine  and  bromine  form 
sobstitiitian  prodncttE,  bat  iodine  forms  addition  prodocfs.  The 
mode  oiiproceeding  is  to  shake  up  the  oil  diseolTed  in  cdUoio- 
form  with  certain  mercoiy  eiMnpoands,  and  let  iodine  solatlon 
at  known  strength  nm  in.  The  <9eration  should  be  carried  on 
in  duplicate  and  a  blank  test  should  be  run  simnltaneoasly. 
The  number  of  cjc  used  is  dbeerved  when  the  iodine  color  per- 
sists Cor  a.  number  of  houis — as  over  night. 

The  iodine  nnmber  of  a  nnmber  of  compounds  is  g^ven 
herewith,  in  order  to  ^ow  the  range: 

Beef  tallow 4)6. 

Film  ml SLS 

Xeafs  Coot Tg. 

Porpcnse  7(t8 

Whale  oil  SO  j 

Olive  82.8 

Coeoannt  gj. 

Seal  _ ti. 

Sesame IgC 

Gotltmaeed 10€L 
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Maize    119.5 

Poppy    136.   - 

Menhaden    147.9 

Linseed   * 170. 

TALLOW. 

1.  Must  not  have  cracklings,  dirt,  soapstone,  tripoli,  etc. 

2.  Must  not  have  more  free  acid  than  1^^  per  cent,  by 
weight. 

3.  Must  not  contain  soap. 

Tallow — A  cylinder  lubricant.  Also  ground  with  white  lead 
in  oil  as  a  preservative.  To  avoid  free  acid  the  tallow  should 
be  rendered  as  soon  as  possible  after  the  animal  is  killed;  high 
heat  and  pressure  should  be  avoided.  Look  for  adulterants  and 
makeweights;  soapstone,  petroleum  products. 

TALLOW  OIL. 

Should  not  contain  admixtures  of  other  oils.  Free  fatty 
acids  less  than  15  per  cent.     Color. 

l-old  Test — Several  ounces  of  oil  are  put  into  4  oz.  sample 
bottle.  The  oil  is  frozen  by  ice  and  salt.  When  hard,  the 
bottle  is  removed  from  the  freezing  mixture  and  the  oil  allowed 
to  soften,  being  stirred  and  thoroughly  mixed  at  the  same  time 
by  means  of  a  thermometer,  until  the  mass  will  run  from  one 
end  of  the  botile  lo  the  other.  The  reading  of  the  thermometer 
tells  the  temperature  at  which  the  oil  begins  to  run. 

COLD  TEST. 

AS  CARRIED  OUT  IN  THE  LABORATORY  OF  THE  PENN- 

SYYLVANIA  RAILROAD. 

Put  about  1  oz.  of  the  liquid  to  be  tested  into  a  4  oz.  sample 
bottle,  and  place  a  short,  stout  thermometer  in  it.  Then  place 
the  bottle  in  a  situation  where  the  liquid  will  become  frozen, 
using  a  freezing  mixture  if  necessary.  When  the  liquid  has 
become  solid  throughout,  remove  from  the  cold  and  allow  to 
eoften  thoroughly,  stirring  and  mixing  it  at  the  same  time 
by  means  of  a  thermometer,  until  the  mass  will  run  from  one 
end  of  the  bottle  to  the  other.  Now  grasp  the  bottle  by  the 
neck,  having  in  the  same  hand  a  little  waste  or  a  towel  which 


114  YEAR  BOOK   FOR  COLORISTS  AND   DYERS. 

incloses  the  thermomeler.  Withdrp.w  the  thermometer  through 
the  waste,  to  wipe  it  far  enough  to  see  the  mercurj-,  and  read 
the  temperature.    The  reading  is  the  cold  test  of  the  liquid. 


SPONTANEOUS  COMBUSTION. 

Drying  oils  may  easily  give  rise  to  a  development  of  heat 
sufficient  to  cause  spontaneous  combustion.  Heat  may  be  also 
produced  in  the  scribbling  and  carding  process,  and  the  action 
of  free  fatty  acids  on  the  metal  of  the  scribblers  must  be  taken 
into  account.  Therefore,  the  flash  point  and  in  general  the 
liability  of  an  oil  to  cause  a  fire,  or  to  favor  the  spreading  of 
it,  is  of  the  greatest  commercial  importance.  The  flash  and 
burning  points,  as  tested  on  the  Pennsylvania  Railroad,  are 
here  given: 

Apparatus — Fahrenheit  thermometer,  sand  bath,  evaporat- 
ing dish,  2%  in.  diameter,  1  in.  deep.  The  testing  frame  should 
be  V4  in.  long,  ^s  in.  diameter. 

Operations. — Fill  porceiain  dish  to  within  about  one-quarter 
inch  of  the  top.  Adjust  thermometer  in  the  center  of  the 
liquid  and  so  as  to  reach  nearly  to  the  bottom  of  it,  but  not 
quite  touching  the  dish.  Adjust  the  flame  so  that  the  tempera- 
ture of  the  liquid  in  the  dish  rises  at  the  rate  required  for  the 
liquid  being  tested,  and  when  the  temperature  reaches  a  de- 
sired point,  apply  the  test  flame  by  passing  it  slowly  across  the 
1ish,  about  half  an  inch  above  the  level  of  the  liquid  and  just 
in  front  of  the  thermometer.  Allow  the  liquid  to  rise  in  tem- 
perature until  another  testing  point  is  reached,  and  then  apply 
the  test  flame  again  in  the  same  manner.  Proceed  in  this  way 
until  the  vapor  from  the  liquid  above  it  ignites  with  a  light 
flash. 

The  temperature  shown  by  the  thermometer  when  this  is 
the  case  is  the  flashing  point  of  the  liquid.  Continue  the  heat- 
ing and  testing  in  the  same  manner  until  a  point  is  reached 
where  the  liquid  takes  fire.  The  reading  of  the  thermometer 
when  this  is  the  case  is  the  burning  point  of  the  liquid.  Re- 
move the  thermometer,  smother  the  flame  by  sliding  a  watch 
glass  over  the  top  of  the  dish. 
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Rate  of  heating: 

For  150"  fire-iest  petroleum 12°  F.   (6.7  C.)  p.  min. 

For  300"  fire-test  petroleum 15"  F.   (8.3  C.)  p.  min. 

For  parafline  oil 15°  F.   (8.3  C.)  p.  min. 

For  well  oil   15°  F.   (8.3  C.)  p.  min. 

For  500°  fire-test  petroleum 15°  F.  (8.3  C.)  p.  min 

For  wood  preservative 15°  F.   (6.7  C.)  p.  min. 

For  all  other  combustible  liquids  of  high  burning  point  15° 
per  minute. 

Test  flame  is  first  applied: 

For  150°  fire-test  petroleum 123°  F.   (  50.55  C.) 

For  300°  fire-test  petroleum 242°  F.   (116.67  C.) 

For  paraffine  oil 291°  F.   (143.89  C.) 

For  well  oil 242°  F.   (116.67  C.) 

For  500°  fire-test  petroleum 487°  F.   (252.78  C.) 

For  wood  preservative 165°  F.  (  73.89  C.) 

In  all  cases  after  the  first,  the  test  fiame  is  applied  after 
each  7°  or  3.89°  C.  rise  in  temperature,  until  the  burning  point 
is  reached.  The  test  must  be  made  in  a  place  free  from 
draughts. 

Kerosene  can  be  tried  for  its  flashing  point  by  warming 
water  to  120°  F.,  stirring  in  a  spoonful  of  the  oil,  warming  to 
exactly  test  point,  and  bringing  a  lighted  match  near  the  sur- 
face, when  a  flame  will  play  across  the  surface. 

SOAPS. 

Some  poaps  recently  analyzed  gave  the  following  percentage 
results: 

Fat.         Gum.      Caustic. 

1.20  —  -^ 

—  12.7  — 

—  —  0.3 

The  flrst  soap  had  too  much  water;  the  second  had  a  large 
amount  of  unsaponified  fat;  the  third  contained  a  large  amount 
of  gum,  and  the  last  had  free  caustic. 

The  first  soap  happened  to  be  a  soda  soap.  If  It  had  been 
a  potash  soap  the  amount  of  moisture  would  not  have  been  so 
open  to  criticism.  There  are  many  so-called  potash  soaps  on 
the  market  which,  although  they  have  some  potash  in  them, 
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Soap. 

Carb'ate. 
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1.72 

26 

73 
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55 
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and  perhaps  enough  to  allow  a  semi-unscrupulous  man  to 
assert  that  it  is  a  potash  soap,  yet  really  has  mostly  the  sodium 
base.  Caustic  soda  permits  of  a  fictitious  "body"  and  the  soap 
has  a  tendency  to  hold  a  large  percentage  of  water. 

To  show  the  wide  range  of  variation  in  soaps,  the  following 
table  is  presented: 

Free 
Price.         Water.        Carbonate.  Impurities.  Remarks. 

%p.  c. 


41/4  c. 
4%c. 
4i^c. 
4%c. 
4%c. 
5c. 

5c. 
4%c. 

4%c. 

4c. 

5c. 


Water. 
10  p.  c. 
26  p.  c. 

26  p.  c. 
33  p.  c. 
25  p.  c. 
30  p.  c. 
30  p.  c. 

27  p.  c. 

21  p.  c. 

33  p.  c. 
30  p.  c. 

30  p.  c. 

28  p.  c. 

31  p.  c. 

22  p.  c. 

34  p.  c. 
27  p.  c. 
25  p.  c. 
30  p.  c. 
30  p.  c. 


^  p.  c- 
1%  p.  c. 


3  p.  c. 
1  p.  c. 


%p. 
2      p. 


Bad  odor. 


Brown  Oil  Soap. 
Brown  Oil  Soap. 
Olive  Oil  Soap. 
Olive  Oil  Soap. 


%P.  c. 

%p.c. 

%P.  c. 
3  p.  c. 
2     p.  c. 


6p.  c. 
1  p.  c. 
3p.  c. 


Soaps  have  been  met  with  containing  80  per  cent,  of  water, 
and  yet  so  solid  was  his  soap  that  the  figures  were  not  credited 
until  the  laboratory  made  up  a  soap,  using  the  proportions 
yielded  by  the  analysis.  Water,  80  per  cent.,  caustic  and  olive 
oil  seems  to  be  able  to  make  a  good  business  for  the  soap 
maker.  There  are  on  record  soaps  from  cocoanut-oil  contain- 
ing 73  per  cent,  water. 

Potato  flour,  silicate  of  soda,  Glauber's  salts  and  resin 
should  be  tested  for.  Bleached  palm  oil,  cocoanut  oil,  olive  oil 
make  good  soaps.  Tallow  does  not  make  a  soap  so  readily 
soluble.  Cheap  oils  such  as  linseed  and  cottonseed  are  em- 
ployed.    Tallow  may  be  usable,  but  bone-tallow  should  not  be 
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used  for  a  wool  soap.     The  odor  from  such,  and  sometimes  lard, 
cotton  and  nut  oil  is  to  be  guarded  against. 

It  is  popularly  supposed  that  if  a  grease  is  delivered  to  the 
consumer  of  relatively  hard  consistency,  it  is  argument  that 
no  mineral  oil  is  present.  The  processes  for  "solidifying" 
mineral  oils  consist  in,  generally  speaking,  adding  to  the  min- 
eral oil  fatty  acids  or  easily  saponifiable  fats,  and  then  saponi- 
fying these  with  alkali.  Now  these  substances,  if  used  as 
lubricants,  have  the  disadvantage  that  when  heated  they  pro- 
duce water,  and  a  separation  of  the  solid  soap  from  the  fluid 
mineral  oil  takes  place.  This  process  is  now  improved  upon 
and  solidified  oils  are  now  manufactured  by  a  process  in  which 
1.15  per  cent,  of  acids  from  the  wool  grease  is  added  to  the 
mineral  oil  at  120-200  C,  and  then  enough  soda  to  saponify  at 
least  half  of  the  acid,  the  temperature  never  being  allowed  to 
fall  below  120  C.  A  solid  product  is  obtained,  free  from  water, 
in  which  no  separation  of  the  constituents  will  take  place,  at 
high  temperature.  It  appears  to  be  a  true  solution  of  the  soap 
in  mineral  oil.  The  presence  in  the  wool-acids  of  cholesterin, 
ceryl  alcohol,  and  other  alcohols  of  high  molecular  weight,  in 
which  the  soaps  are  soluble,  and  which  are  themselves  soluble 
in  the  mineral  oil,  may  account  for  the  difference  between 
these  "solidified"  oils  and  those  made  with  fatty  soaps  in  the 
old  way. 

Linseed  and  fish  oils  are  often  used  in  making  soft  soaps. 
An  exceedingly  soft  soap  is  formed  by  combining  oleic  acid 
with  potash.  A  number  of  compounds  are  sold  under  various 
names,  such  as  "softening."  "softening  grease,"  and  the  like, 
most  of  which  are  neither  more  nor  less  than  ordinary  hard 
soap  which  has  been  boiled  with  water  and  allowed  to  cool. 
The  mixture  congeals,  and  has  then  a  consistence  about  equal 
to  that  of  butter.  These  "softenings"  are  sometimes  made  by 
boiling  tallow  or  bleached  palm  oil,  or  both,  with  caustic  soda 
and  water.  Sometimes  other  oils  and  fats  are  employed  for 
the  same  purpose,  and  occasionally  potash  is  used  instead  of 
soda.  For  some  purposes  such  mixtures  may  have  value,  but 
often  the  prices  demanded  for  them  are  considerably  above 
their  worth. 

In  some  cases  solid  paraffin  is  intermixed  in  these  composi- 
tions, but  under  any  circumstances  it  would  be  well  for  sizers 
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to  nndo^taitd  exactly  the  nature  of  the  substance  they  are 
pgrrhaaing. 

The  followiBg  analyses  give  some  idea  of  the  composition 
of  these  mixtares: 

P.  C.    P.  C.     P.  C.    P.  C. 

Fatty  acids   17.738     20.493    14.180    38.35 

Paraffin  wax  (soft  wiite) —  —  —    13.65 

Soda   2.496      1.639      1.356        .44 

Carbonate  of  soda —  —      7.442         — 

Sulphate  and  chloride  cf  sodium..     3.849        .306      3.403      2.73 

SUicate  of  soda 457    28.094        .145         — 

Water    75.4        49.4        73.4        44.8 

Kern  soap  is  produced  by  boiling  fat  with  soda  lye  and  pre- 
cipitating the  soap  by  means  of  common  saJt.  Filled  soap  is 
niostly  produced  from  oocoanut  oil  with  or  without  an  addi- 
tion  of  free  fats.  Cocoanut  or  palm  kernel-oil  soaps  cannot 
be  precipitated  by  means  of  salt,  and  on  that  accoimt  the  gly- 
cerine and  salts  which  are  contained  in  the  soda  lye  with  the 
other  impurities  and  all  the  water  in  the  soda  lye  remain  in 
the  soap.  Experience  must  determine  which  soap  should  be 
used  for  each  special  case.  In  many  industrial  processes  soaps 
with  foreign  mixtures  are  preferred  to  those  which  are  pure. 
To  some  soaps  water-glass  soda,  borax,  or  alumina  soda  are 
a-dded  to  increase  the  alkalinity.  Resin  soaps  are  often  used. 
Besides  the  active  constituents  mentioned  soaps  often  contain 
other  substances,  added  to  increase  the  weight,  as  chalk,  heavy 
spar,  alumina,  or  starch. 

To  determine  the  free  caustic  in  soap  employ  calomel.  Ex- 
cess of  potash  in  the  soap  at  once  reduces  the  mercurous  salt. 

BORIC  ACID  IN  SOAPS. 

The  JO'Umal  of  the  Society  of  Chemical  Industry,  page  347, 
has  a  discussion  of  this  subject.  Boric  acid  did  not  yield  a 
soap  of  precisely  the  anticipated  qualities,  since  the  soap  be- 
came too  much  superfatted- 

A  NEW  BLEACHING  SOAP. 
A  London  inventor  says  that  he  has  produced  a  bleaching 
soap  that  will  answer  all  requirements  of  cheapness,  easy  use, 
pleasant  smell,  i>erfect  innocuousness.  and  thorough  effective- 
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ness  for  washing  linen  and  all  sorts  of  tissues  without  in  the 
least  corroding  them,  by  using  the  following  ingredients  in  the 
proportions  indicated: 

200  pounds  of  cocoa  oil, 

150  pounds  of  caustic  soda  lye  of  35, 

COO  pounds  of  bleaching  soda  of  the  best  quality. 

200  pounds  of  finely  pulverized  common  salt, 

500  pounds  of  soluble  glass, 
4200  pounds  of  water. 


BLACK  IRON   ANALYSIS. 

Black  iron,  also  called  black  liquor,  black  mordant,  iron 
liquor,  iron  mordant,  iron  acetate,  pyrolignite  of  iron,  may 
have  as  impurities,  free  acid,  copperas,  salt  and  tannin. 

The  specific  gravity  is  taken  on  the  well  stirred  sample. 
This  has  been  found  to  vary  from  11.5  Beaumg  to  14.5.  A 
weighed  amount  of  the  liquid  is  evaporated  and  dried  at  120; 
from  this  loss  on  drying  (from  81.5  to  84.77  per  cent.),  the 
acetic  acid  is  subtracted,  and  the  remainder  is  taken  as  water. 
'From  72.73  to  76.62  per  cent.) 

The  acetic  acid  is  obtained  by  a  distillation  >vith  phosphoric 
acid,  and  titration  of  the  distillate  with  normal  caustic  soda 
and  phenolphthalein;  one  gram  of  the  sample  is  washed  into 
a  flask  of  about  100  c.c.  with  15  c.c.  of  water;  the  condenser  is 
so  arranged  that  the  delivery  tube  enters  water,  or  better,  stan- 
dard caustic  soda;  the  flask  or  retort  is  fitted  with  a  tapped 
funnel,  through  which  is  poured  a  solution  of  five  grams  of 
glacial  phosphoric  acid  in  10  c.c.  of  water;  the  distillation  is 
started  and  continued  until  the  liquid  is  reduced  to  5-10  c.c, 
when  25  c.c.  of  water  is  added  through  the  funnel  and  the  dis- 
tillation continued  until  the  volume  of  the  liquid  is  again  re- 
duced to  5-10  c.c.  This  addition  of  more  water  and  subsequent 
distillation  is  continued  three  or  four  times.  The  distillate  is 
titrated  with  deci-normal  caustic  soda  and  phenoloth  alein, 
each  c.c.  corresponding  to  .006  gram  of  acetic.  The  phosphoric 
acid  should  be  free  from  nitric  acid,  and  there  must  be  silver 
sulphate  added  before  the  distillation,  in  the  event  of  there  be- 
ing hydrochloric  acid  or  chlorides  in  the  sample  or  reagents. 

Free  acid  can  be  roughly  tested  for  by  soaking  cotton,  yarn 
or  cloth  in  the  sample  and  drying  at  100.     A  more  searching 
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test  can  be  made  by  boiling  the  yarn  or  cloth  and  then  drying. 
If  free  acid  were  present  the  yarn  or  cloth  is  tendered.  A  test 
for  free  sulphuric  acid  can  also  be  made  by  evaporating  30-40 
C.C.  to  a  syrup,  and.  when  cold,  adding  strong  alcohol;  this 
takes  up  the  free  acid,  but  leaves  the  sulphates  of  bases;  the 
solution  is  filtered,  diluted  with  water,  boiled  to  remove  the 
alcohol  and  the  sulphuric  precipitated  with  barium  chloride  as 
usual. 

The  iron  may  be  found  by  igniting,  dissolving  the  residue  in 
hydrochloric  acid,  and  then  precipitatirg  a?  hydroxide  by  am- 
monia, igniting  and  weighing  the  oxide  of  iron;  or  the  hydro- 
chloric acid  solution  can  be  reduced  with  zinc  and  the  solu- 
tion then  titrated  with  permanganate.  Iron  may  be  found 
from  5.19  to  6.67  per  cent. 

The  sulphate  of  iron,  copperas,  should  be  looked  for,  since 
this  is  often  a  means  employed  for  raising  the  gravity  of  the 
liquor.  It  is  claimed  that  this  is  an  advantage  in  the  dyeing 
operations.  The  sulphate  is  determined  by  adding  barium 
chloride  in  the  usual  way.  233  parts  of  the  precipitate  repre- 
sent 278  parts  of  crystallized  ferrous  sulphate. 

A  convenient  test  for  salts  is  to  add  a  little  nitric  acid,  heat 
to  peroiidize  the  iron,  add  excess  of  ammonia,  filter  oat  the 
precipitate,  evaporate  the  clear  liquid  to  dryness  and  heat  the 
residue  strongly.  Nothing  should  remain  but  a  trace  of  carbon 
derived  from  tarry  matter.  If  common  salt  had  been  present 
there  will  be  a  white  residue.  The  usual  silver  nitrate  test  is 
also  available.  Chloride  of  iron  may  be  present  in  the  black 
iron,  and  therefore  the  test  for  chlorine  will  not  conclusively 
prove  salt  without  the  test  for  the  chloride  of  iron.  The  test 
is  made  by  heating  the  sample  with  nitric  acid,  adding  barium 
nitrate  to  separate  the  sulphates,  precipitating  the  iron  and 
excess  of  barium  by  ammonia  and  ammonium  carbonate,  evap- 
orating the  filtrate  to  dryness  and  igniting  the  residue,  when 
any  common  salt  will  remain,     (p.  482.) 

BOILER  WATER   TEST. 

To  find  the  per  cent,  of  boiler-scale  making  constituents. 
Prof.  Stillman  suggests  that  half  a  liter  of  the  water  under  ex- 
amination be  evaporated  in  a  weighed  platinum  dish,  the  resi- 
due be  treated  with  S<li  per  cent,  alcohol  and  filtered:  the  resi- 
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due  he  terms  boiler-scale  making  constituents.     Stevens'  "Indi- 
cator," 1898. 

ANTI-INCRUSTATORS.     ANTI-P'OUIJNG  FLUIDS. 

The  most  heterogeneous  mixtures  have  been  found  on  the 
market  as  preventive  for  the  boiler  scale.  Nothing  seems  to 
have  escaped  the  fertile  mind  of  the  "inveaitors,"  and  things 
that  nobody  else  wanted  have  been  the  most  used,  and  the 
business,  where  any  was  worked  up,  has  been  all  profit,  but  not 
for  the  boiler.  Iron  filings,  charcoal,  tannins,  molasses  resi- 
due, sugar,  salt,  sawdust,  peat,  petroleum,  sand,  porcelain  bits, 
coal-tar,  broken  glass,  potatoes,  starches — any  old  thing. 

THE  ENGLISH  COMMERCIAL  METHOD  FOR  DETERMIN- 
ING CALCIUM  IN  ACETATE  OF  LIME. 

Powder  and  weigh  1.5  to  2  gr.  into  a  beaker.  Pour  on  about 
20  to  40  c.c.  of  hot  water,  heat,  decant  and  wash  with  a  little 
hot  water  by  decantation;  repeat  this  several  times,  filter  into 
a  beaker  holding  about  400  c.c.  After  decanting,  wash  with 
hot  water  into  a  funnel.  The  amount  of  water  taken  depenas 
largely  upon  the  color  of  the  filtrate.  It  is  customary  to  take 
about  250  to  300  c.c.  Add  ammonia,  a  thin  solution  of  oxalate 
of  ammonia  (5  per  cent,  solution  is  convenient).  Allow  the 
precipitate  to  stand  over  night,  as  the  presence  of  color 
makes  filtration  quite  slow,  decant  from  the  calcium  oxalate, 
wash  with  hot  water  (quantitative  filter  paper  should  be  used), 
put  in  a  platinum  crucible,  burn  over  a  blast  lamp  for  fifteen 
minutes. 

DISTILLATION     MEl^HOD     FOR     DETERMINING     ACETIC 
ACID  IN  ACETATE  OF  LIME. 

Take  the  same  quantity  of  acetate  mentioned  above,  put 
into  a  flask  of  about  500  c.c.  capacity,  distill.  The  operation 
should  be  continued  for  at  least  one  hour,  and  some  acid  will 
come  over  at  the  end  of  two  or  two  and  a  half  hours.  When  to 
stop  should  depend  upon  the  time  the  distillation  has  been 
running.  Volume  of  the  distillate  should  be  from  %  to  1% 
liters.  At  the  end  of  three-quarters  of  an  hour  or  an  hour 
titrate  the  distillate  into  an  empty  flask  and  allow  to  stand  for 
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about  fire  minatesL  It  is  BeeeasaiT  in  the  aperaiian  to  have 
two  fladcB  for  receiviag  the  distiUate.  Distill  first  into  one 
flask  and  then  into  the  other  nntil  there  is  practically  no  acid. 
An  avetage  ot  firom  7  to  8  detemiinati<Mis  gaxe  by  the  RngJiah 
ronunerdal  method  1.9  per  cent,  higbo-  than  the  dis- 
tillation method.  Samples  of  gray  acetate  of  lime  range  from 
77  to  87  per  eoit.  when  tested  according:  to  the  English  eom- 
merdal  method.  Duplicate  analyses  should  agree  to  t.3 
pa- cent. 

FOR    THE    ESTTMATIOX     OF    WATER    IX     SAMPLE    OF 
ACETATE  OF  UME. 

Two  to  three  grams  are  weighed  oat  on  watch  glass  pro- 
Tided  with  a  clqp.    Heat  in  an  oTen  at  IMP  C.    Time  required 

is  aboiot  tikree  lionTi. 

SCHZ2-IZ     71.-.     Zy.Z    DETER3iINATI0X    OF    WATER    IX 
CR3030TE  OIL.. 

The  best  ealciimi  carbide  that  can  be  procured  is  crashed 
up  in  ^eces  of  the  si^e  of  a  pea,  and  the  determinatioB  is 
made  in  a  carbonic  acid  flask,  whieit  is  prorided  with  a  ei^oA 
fitting  cofk  and  a  calctom  tube  filled  with  calciam  carbide.  The 
sample  undo-  eraminatinp  is  weighed  oat  in  a  small  test  tube, 
the  test  tube  being  of  such  size  that  it  can  be  introdooed  into 
the  carbonic  and  fla^  without  any  ineonTenienee.  Hiis  tube 
containing  the  sample  Is  inserted  into  the  carbonic  add  flask, 
the  cork  with  the  calcium  tube  attached  is  pat  back  into  the 
flask.  The  little  tube  with  the  sample  Is  passed  in  the  carbonic 
add  flask  so  that  it  can  be  easily  upset  and  the  contents  flow 
oat  and  react  on  the  calciam  carbide.  In  case  the  reaction  is  vio- 
lent and  heat  is  evolved,  the  apparatus  is  allowed  to  oooi,  and 
when  cooled  the  weight  is  takoL.  The  dilferaice  ot  the  total 
weight  of  the  apparatus,  test  tube  and  the  sample  taken,  and 
the  final]  wei^t,  after  the  reactim  has  taken  place,  is  the 
weight  of  the  acetylene  gas  generated.  This  weight  of  the 
acetylene  gas  is  calculated  for  water.  Tlie  weight  ot  acety- 
lene gas.  multiplied  by  UiSi  as  the  factor,  gives  the  amount  of 
water.  And  the  reaction  that  takes  place  is:  CaC.  HjO=:Ca 
KHO.I~  Zdtschrift  fur  Galdumcarbid-Fabrikatian  u.  Acetjlen 
Belenchtung.    23  April,  IttS. 
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METHOD   FOR   ANALYSIS   OF   PYRITES. 

To  determine  sulphur  take  about  .8  gram  of  pyrites  finely 
powdered,  weigh  into  a  crucible.  Mix  with  6  parts  of  anhy- 
drous sodium  carbonate  and  4  parts  of  potassium  nitrate.  Heat 
gradually,  and  finally  fuse  for  about  an  hour  and  a  half.  Dis- 
solve in  water.  Treat  the  insoluble  portion  with  sodium  car- 
bonate. Solution.  Add  hydrochloric  acid  and  evaporate 
repeatedly  until  nitric  acid  is  expelled.  Precipitate  as  barium 
sulphate. 

For  determining  copper,  color  test  may  be  used.  Method 
given  on  page  171,  Volumetric  Analysis,  Sutton. 

Test  for  arsenic  by  precipitating  with  sulphide  of  hydrogen, 
dry,  heat  in  a  tube  with  sodium  carbonate  and  potassium 
cyajiide. 

ULTRAMARINES. 

The  things  that  aid  the  manager  of  a  mill  in  deciding 
which  of  a  number  of  ultramarines  to  purchase  are  the  mois- 
ture contained  in  the  sample,  coal-tar  colors,  Prussian  or  Turn- 
bull's  blue,  the  amount  of  gypsum  or  other  makeweights 
which  add  to  the  avoirdupois,  but  not  to  the  coloring  power, 
the  covering  power,  the  amount  of  free  sulphur,  the  grit,  the 
fineness  as  shown  by  the  microscope,  the  capillary  experiment 
indicated  below,  and  any  other  points  which  render  the  ultra- 
marine relatively  valuable  or  valueless.  Comparative  resist- . 
ance  is  often  a  good  indicator;  also  comparative  resistance 
to  alum. 

An  ultramarine  recently  examined  was  reported  as  fol- 
lows:— 

CERTIFICATE  OF  ANALYSIS. 

I  have  examined  the  sample  of  ultramarine  marked  "Best 
Ultramarine."  and  find  the  following  to  be  the  result:  — 

Moisture,  1.38  per  cent.;  comparative  resistant  power  with 
acid  (HCl):  18  (Type  was  19);  coal-tar  colors,  none;  com- 
parative resistant  power  with  chlorine,  good;  indigo,  none; 
Prussian  or  TurnbuU's  blue,  none;  gypsum,  slight;  glycerin  or 
syrup,  none;  covering  power  CaCo,  or  CaCo,,  good,  as  com- 
pared with  type  or  standard;  sulphuric  acid  (free),  none;  sul- 
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phur  (free)  CS^,  none;  alum  test  for  silica,  excellent;  grii, 
glass  plate  test,  excellent. 

The  manner  of  testing  gypsum  is  as  follows:  Shake  with 
hyposulphite  of  soda,  filter  and  test  with  ammonium  oxalate. 

To  test  for  glycerin  or  syrup,  the  sample  is  shaken  with 
water,  and  filtered;  glycerin  or  syrup  will  be  found  in  filtrate 
after  evaporation,  if  present.  In  presence  of  glycerin  the  saxor 
pie  also  has  a  damp  appearance. 

Alum  test  for  silica:  Half  gram  of  the  sample  is  shaken  in 
a  test  tube  with  10  per  cent,  alum  solution,  and  itsbehavior 
compared  with  a  good  ultramarine;  the  longer  the  time  it  with- 
stands the  alum,  the  better  the  sample. 

Capillary  Test. — Stir  up  equal  weights  of  ultramarine 
with  equal  volumes  of  water  and  place  in  each  a  strip  of  caJico 
and  see  how  far  the  ultramarine  is  drawn  up  by  capillary  at- 
traction; the  finer  the  ultramarine  the  higher  it  will  go  in 
the  calico. 

LACTIC  ACID  TESTS. 

The  methods  of  testing  lactic  acid  are  as  follows: — 

First — Make  a  titration  for  total  acidity  using  phenol- 
phthalein  as  an  indicator. 

}>Iake  the  test  for  volatile  acids  with  a  flask  that  has  a  long 
neck  arranged  to  prevent  a  spattering  which  might  mechan- 
ically carry  over  part  of  the  lactic  acid.  From  10  to  SO  grains 
of  acid  are  introduced  in  the  distillation  flask.  Add  200  c.c.  of 
water,  then  distill  until  about  30  grains  remain  in  the  flask, 
then  steam  is  introduced  and  distillation  kept  up  until  no  acid 
runs  over.  The  volatile  acid  is  subtracted  from  the  total  acid- 
ity and  the  difference  is  reported  as  lactic.  The  acetic  and 
butyric  acids  can  be  recognized  by  first  transforming  these 
acids  to  their  ethyl  ethers.  Small  amounts  of  sulphuric  acid 
not  being  detrimental  are  neglected. 

L.actic  acid  should  not  react  with  hydrogen  sulphide  or  am- 
monium sulphide. 

The  presence  of  oxalic  and  tartaric  acids  can  be  proved  by 
adding  lime  water  to  alkaline  reaction,  when  a  precipitate  will 
be  formed  directly.  If  this  liquid  is  boiled,  citric  acid  will  form 
a  precipitate. 

Glycerine  can  be  looked  for  by  treating  the  sample  with 
zinc  oxide  in  slight  excess,  evaporate  to  dryness  in  a  water 
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bath  and  then  adding  ether  alcohol  to  the  residue;  when  the 
liquid  thus  obtained  is  evaporated  to  dryness,  glycerine  will  be 
left  behind.  The  residue  left  undissolved  by  the  ether  alcohol 
is  glucose,  which  should  be  tested  with  Fehling's  solution. 
Total  acidity:  test  for  SO,;  test  for  CI;  distill  from  an  oil  bath 
and  titrate  the  distillate  and  report  as  volatile  acid;  ignite  on 
platinum  and  cover  for  mineral  constituents. 

DISTINGUISHING  BETWEEN  TEXTILE  FIBERS. 

Quite  a  number  of  tests  are  available,  and  it  always  depends 
upon  the  peculiar  circumstances  of  each  individual  case  as  to 
which  is  the  best  test  to  use.  The  most  reliable  perhaps  is 
the  microscope  in  the  hands  of  a  trained  observer.  The  book 
of  H.  Behrens,  on  "Microscopic  Analysis"  is  unexcelled,  but  it 
is  a  specialist's  book. 

A  layman  may  use  picric  acid  or  dyes  which  color  the  animal 
fiber  and  not  the  vegetable.  Caustic  potash  will  dissolve  the 
animal  fiber  and  not  the  vegetable.  Again,  cotton  only  is  acted 
upon  by  treating  the  fiber  with  a  mixture  of  three  parts  of  sul- 
phuric acid  and  one  part  of  nitric  acid,  making  in  this  way 
gun-cotton  out  of  the  fiber,  and  this  gun-cotton  can  be  dis- 
solved by  ether  solution  containing  a  little  alcohol. 

The  legal  test  for  cotton  in  woolens  is  given  in  Dr.  Paul 
Ileermann's  Farbereichemische  Untersuchungen.  Two  hun- 
dred c.c.  10  per  cent,  soda  lye  are  poured  over  5  grams  woolen 
yarn  in  a  beaker  holding  one  liter:  then  the  liquid  is  brought 
slowly  to  a  boil  (in  about  twenty  minutes)  over  a  small  flame, 
and  is  kept  boiling  gently  for  fifteen  minutes.  In  this  time  the 
wool  is  completely  dissolved.  (Woolen  yarn  which  has  been 
sized  must  be  previously  treated  with  3  per  cent,  hydrochloric 
acid  and  washed  with  hot  water.)  After  the  solution  of  the 
wool,  filter  through  a  weighed  Gooch  crucible,  dry  at  a  gentle 
heat,  and  allow  to  stand  in  the  air  for  a  short  time.  The  addi- 
tional weight  to  the  crucible  corresponds  with  the  weight  of 
the  cotton  fibers. 

Prof.  E.  Kopp  gives  the  following  test:  "Wool  is  only  solu- 
ble in.cupra-ammonia  by  the  aid  of  heat.  Concentrated  acids, 
Buch  as  sulphuric,  nitric,  or.  preferably,  hydrochloric,  act  in 
the  cold  upon  silk,  but  not  on  wool.  The  dissolving  proper- 
ties of  cupra-ammonia,  on  all  vegetable  fibers,  make  it  one  of 
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the  most  reliable  of  tests.  Cupra-ammonia  is  prepared  by  sus- 
pending strips  of  copper,  in  concentrated  ammonia,  in  a  large 
flask,  tightly  corked,  and  occasionally  shaken,  so  as  to  bring 
the  metal  in  contact  with  the  oxygen  of  the  air.  By  degrees, 
a  tolerably  concentrated  solution  of  oxide  of  copper  in  am- 
monia is  obtained,  which  dissolves  cotton  and  other  vegetable 
fibers,  leaving  animal  fibers  untouched." 

In  testing  either  cloths  or  fibers,  where  animal  is  mixed 
with  vegetable  fibers,  it  is  best  to  be  guided  by  the  proportion 
of  the  two  materials.  If  the  cotton  or  vegetable  matter  pre- 
dominates in  the  sample  to  be  tested,  it  is  better  to  use  the 
alkali  or  caustic  soda  test,  as  it  will  Hestroy  the  wool  or  animal 
matter  without  disintegrating  the  sample,  and  thus  allow  the 
residue  to  be  washed  out  without  fear  of  any  of  the  vegetable 
matter  escaping.  On  the  other  hand,  if  the  animal  matter 
predominates,  better  results  would  be  obtained  with  the  acid 
test;  but.  in  using  the  acid,  care  must  be  taken  not  to  have  it 
too  strong,  or  to  allow  it  to  boil  very  long,  otherwise  some  of 
the  animal  matter  might  be  destroyed.  If  the  samples  are 
undyed.  the  process  is  very  simple:  but.  if  dyed,  the  difficulties 
are  increased,  owing  to  the  action  of  the  acids  used  for  mor- 
danting, and  the  various  coloring  matters  used  in  dyeing. 

To  distingiiish  between  cotton  and  linen,  place  the  threads 
in  olive  oil:  the  cotton  will  remain  opaque  while  the  linen  be- 
comes semi-transparent.  If  tho  sample  tested  is  placed  over  a 
dark  ground,  the  dark  giound  can  be  seen  through  the  linen 
but  not  through  the  cotton. 

Other  means  of  detecting  cotton  in  linen  goods  are  af- 
forded by: 

(a)  Treating  the  mixture  of  cotton  and  linen  with  a  solu- 
tion of  caustic  soda  (1:16).  The  flax  will  become  more  curly 
than  the  cotton,  and  the  latter  finally  turns  grayish  white, 
whereas  the  flax  is  dyed  orange  color  (Kuhlmann  method). 

(b)  Treating  the  mixture  with  a  stronger  solution  of  caustic 
potash  (1:2)  by  boiling  for  two  minutes,  then  washing,  and 
drying  between  blotting  paper.  Flax  becomes  a  deep  yellow, 
cotton  whitish  or  straw  color  (Bottger's  method). 

(c)  The  mixture  is  boiled  in  water  and  then  steeped  in  con- 
centrated sulphuric  acid  for  two  minutes.  Cotton  is  dissolved. 
but  linen  remains  white  and  unaltered,  and  can  be  separated 
by  washing  with  a  weak  solution  of  caustic  potash. 
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id)  The  mixture  is  boiled  in  water,  dried  and  dipped  for  a 
few  moments  in  thin,  clear  oil  or  glycerine,  and  then  pressed. 
Linen,  by  its  greater  capillarity,  becomes  transparent,  while 
cotton  remains  opaque  (Simon's  method). 

(e)  The  mixture  is  boiled  in  water,  dried  and  dipped  in  a 
strong  solution  of  common  salt  and  sugar,  the  fiber  being  then 
burned  over  a  flame.  Linen  leaves  a  gray,  cotton  a  black,  ash 
(Chevalier's  method). 

(f)  The  mixture  is  dipped  in  an  alcoholic  1  per  cent,  solu- 
tion of  fuchsine,  washed  and  then  laid  for  three  minutes  in  am- 
monia. Cotton  remains  uncolored,  but  flax  is  dyed  rose-red 
(Bottger's  method). 

(g)  The  mixture  is  dyed  in  an  alcoholic  extract  of  cochineal 
(or  madder  root).  Cotton  becomes  pale  red  (or  yellow),  but 
fiax  is  dyed  violet  (or  orange  or  red)   (Bolley's  method). 

An  alcoholic  solution  of  fuchsine  does  not  dye  cotton,  but 
turns  linen  pink.  When  held  in  front  of  a  candle,  the  cotton 
threads  appear  uniform  and  the  linen  fibers  irregular;  when 
the  piece  is  torn,  the  cotton  threads  split  and  curl,  but  the 
linen  threads  look  stiff  and  smooth,  as  before. 

A  French  chemist  gives  a  method  for  determining  jute  in  a 
hemp  or  linen  fabric.  A  saturated  solution  of  chloride  of  lime 
and  ammonia  is  sprinkled  upon  the  thread,  which  previously 
has  been  picked  open  and  untwisted;  a  few  drops  of  muriatic 
aciil  are  added,  then  the  yarn  is  washed,  put  into  a  clean  por- 
celain dish  and  moistened  with  a  few  drops  of  ammonia.  The 
jute  fibers  take  a  blue-red  color,  the  hemp  and  the  flax  a  yellow. 

Advantage  is  taken  of  the  fact  that  the  artificial  silk  alters 
at  temperatures  much  over  100  C.  Other  textile  fibers  with- 
stand a  heating  to  200;  but  artificial  silk  blackens.  The  al- 
tered artificial  silk  is  beaten  out  as  dust,  and  the  loss  deter- 
mined and  re(  koned. 

An  alternative  way  is  given — Deutsche  Faerber  Zeitung, 
May  21,  1899 — in  which  the  author  suggests  that  the  fiber  under 
examination  be  heated  with  sulphuric  acid  to  200. 

Another  means  for  the  identification  of  artificial  silk  is  to 
note  the  strength  of  moistened  artificial  silk:  the  natural  silk 
has  great  tensile  strength.  Another  test  is  to  burn  some  of 
the  samplf.  when  there  is  a  great  difference — one  being  an  ani- 
mal product,  and  consequently  giving  a  strong  odor,  while  the 
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artificial  burns  with  an  absence  of  the  smell  of  a  nitrogenous 
compound.     The  density  of  silk  is  1.357;  lustro-cellulose  1.490. 

DETERMINATION  OF  WEIGHTED  SILK. 

The  nitrogen  determination  must  not  be  proceeded  with 
until  all  nitrogenous  bodies  other  than  silk  have  been  removed. 
This  cannot  readily  be  done  by  strong  hydrochloric  acid,  since 
that  attacks  the  fibroin.  It  is  stated  (Deutsche  Farb.  Zeit.  546, 
1S98),  that  1  per  cent,  is  sufficiently  strong  to  remove  foreign 
matters.  A  soda  bath  follows  the  acid,  and  the  fiber  is  washed 
with  boiling  soap  solution.  Then  a  Kjeldahl  determination  is 
made  for  nitrogen. 

BLOW-PIPE  ANALYSIS. 

The  following  table  is  a  method  of  analysis  developed  for 
tbp  School  of  Mines: 

TESTS  UPON  THE  DRY  SUBSTANCE. 

Heat  alone  on  charcoal  with  gentle  0.  F. 

SI).  Easily  volatile  white  coat  that  dissolved  in  Ph.  S.  and 
reduced  on  coal  with  Sn.  gives  a  gray  to  black  bead.     y.  g. 

Change  to  gentle  R.  F.  Cd.  Brown  coat  surrounded  by  pea- 
cock tarnish. 

Heat  strongly  in  both  flames.  Sb.  and  Cd.  may  give  stronger 
tests.     As.     Garlic  odor. 

Zn.  White  coat  not  easily  volatilized,  made  bright  green  by 
ignition  in  O.  F.  with  cobalt  solution. 

Sn.  White  non-volatile  coat  close  to  assay,  made  blue  green 
by  ignition  in  O.  F.  with  cobalt  solution. 

White  coat  may  also  form  from  Mo.,  Ph..  Bi.  or  alkalis;  yellow 
coats  from  Pb.  or  Bi.;  brown  or  red  coats  from  Cu..  Mo.,  and 
sometimes  the  ash  of  the  coal  may  give  an  apparent  coat. 

Make  a  paste  of  substance,  soda,  water  and  a  little  charcoal 
dust,  and  heat  it  sti'ongly  on  coal  with  blue  R.  F. 

As.  and  Cd.  should  be  noticed  here  even  in  small  amounts. 

If  any  coat  forms  near  the  assay,  moisten  the  coat  with  cobalt 
solution  and  again  blow  a  strong  blue  flame  on  the  sub- 
stance.    Zn.     Bright    green.     Sn.     Blue    green. 

Dig  up  the  coal  containing  the  soda,  pulverize  it  and  boil  in 
dish  with  water  and  a  silver  coin. 
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S.     The  coin  will  be  blackened.     (An  examination  of  the  soda 

for  magnetic  particles  may  be  of  value.) 
Treat  the  substance  on   coal   with   bismuth   flux   in   the   blue 

flame,  first  removing  excess  of  Sb.,  As.  and  Hg.  by  gentle 

O.  F.,  and  excess  of  Cd.  by  gentle  R.  F. 
Pb.     Yellow  coat  of  iodide  at  distance,  yellow  oxide  nearer. 
Bi.     Red  coat  of  iodide  at  distance,  yellow  oxide  nearer.     Bi. 

and  Pb.     Orange  coat  of  iodide  at  distance. 
White  loats  may  also  form  of  KI  or  K.SO^,  and  at  times  the 

red  iodide  of  Bi.  is  fringed  with  yellow  of  Bi. 
Mix  the  substance  thoroughly  with  soda,  and  heat  in  a  matrass. 
Hg.     Metallic    mirror    that    can    be    collected    into    globules. 

Small  amounts  of  Hg.  may  be  detected  by  whitening  gold 

leaf  placed  in  the  matrass  neck. 
Mix  the  substance  with  KHSO;  and  heat  gently  in  matrass. 
Br.     Brown  fumes.     Substance  in  saturated  Ph.    S.  and  Cu.  O. 

bead  gives  greenish  blue  flame. 
I.     Violet   fumes      Substance   in  satui-ated    Ph.    S.   and   Cu.   O. 

bead  gives  emerald  green  flame. 
CI.     Greenish  or  colorless  fumes.     Substance  in  saturated  Ph. 

S.  and  Cu.  O.  bead  gives  azure  blue  flame. 
N,0^;     Brown  fumes,  recognizable  by  odor. 
Insert  a  moistened  strip  of  Brazil  wood  paper  at  one  end  of 

an  open  tube  and  at  the  other  fuse  together  a  mixture  of 

powdered  phosphorus  glass  and  substance. 
Fl.     Paper  made  straw  color,  and  glass  etched. 
Heat  substance  gently  with  dilute  HCl. 
CO...     Effervescence  continuing  after  source  of  heat  is  removed 

(H..S  and  CI.  are  some  times  evolved  with  effervescence,  but 

may  be  recognized  by  their  odors). 

TESTS  UPON  THE  ROASTED  SUBSTANCE. 

Submit  the  substance  to  a  slow  heating  in  the  O.  F.  to  drive 
oft  S.,  As.,  Sb.,  etc..  and  thus  leave  the  metals  mainly  as 
oxides.  Turn  the  material  occasionally,  and  if  it  agglomer- 
ates repulverize  and  again  roast.  Continue  till  no  noticea- 
ble fumes  are  given  off.     Magnet. 

Dissolve  a  portion  in  borax  on  coal  to  saturation,  add  a  small 
gold  button  (the  purity  of  which  has  been  proved  by  scorifi- 
cation  with  Ph.  S.)  and  treat  for  five  minutes  in  hot  R.  F. 
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Separate  the  button  from  the  slag  (saving  the  slag)  and  scorify 
it  with  frequently  changed  Ph.  S.  The  metals  which  have 
united  with  the  gold  will  be  successively  oxidized,  and  their 
oxides  will  color  the  glass  in  the  following  order:  — 

Fe.    Yellow,  hot;  colorless,  cold.     May  all  stay  in  the  slag. 

Co.     Blue,  hot;  blue,  cold.     A  part  may  stay  in  the  slag. 

Ni.  Brown,  hot;  yellow,  cold.  Will  give  combination  greens 
with  Co.  or  Cu. 

Cu.    Green,  hot;  blue,  cold.    Made  red  by  Sn.  and  R.  F. 

If  preferred,  substitute  Pb.  for  Au.  oxide  Pb.  with  BO;,  and 
residue  with  Ph.  S.    Colors  as  above. 

Fuse  a  portion  with  test  lead,  and  as  little  borax  glass  as  possi- 
ble. Continue  blast  about  five  minutes,  using  R.  F.  Sep- 
arate slag  and  button;  scorify  the  button  with  a  little  fresh 
borax,  and  add  both  slag^  to  that  from  last  operation.  Trans- 
fer the  button  to  a  cupel  and  blow  a  gentle  'oxidizing  flame 
across  it.  If  the  litharge  is  dark  or  the  button  freezes  while 
still  large,  scorify  again  with  borax  and  add  more  lead. 

Ag.  There  remains  only  a  bright  spherical  button,  not  altered 
by  further  blowing.  If  the  button  is  flat  add  test  lead  and 
again  cupel. 

The  slags  from  the  gold  and  lead  fusions  should  contain  the 
more  easily  oxidizable  metals,  and  be  free  from  Cu..  Ni.  and 
Ag.  Test  a  portion  with  Ph.  S.  and  Sn.  to  prove  absence  of 
Cu.  If  present  it  must  be  removed  by  further  reduction. 
Pulverize  the  slags  and  dissolve  a  portion  in  boracic  acid  with 
blue  flame,  noting  the  colors  that  the  particles  assume  in  the 
bead,  then  convert  into  a  borax  bead  by  dipping  while  hot  in 
soda  and  fusing  in  O.  F. 

Cr.     Green  opaque  masses,  clear  green  on  addition  of  soda. 

Co.     Violet  opaque  masses,  clear  blue  on  addition  of  soda. 

Mn.  Brown  transparent  masses,  brown  or  violet  on  addition 
of  soda.     Ph.  S.  O.  F.  KNO,. 

Fe.  Ur.  Mo.  W.  Dark  specks,  colorless  or  yellow  on  addition 
of  soda. 

Test  a  second  portion  in  Ph.  S.  with  R.  F..  with  and  without  tin. 

Cr.  Green  bead,  confirm  by  soda  bead;  yellow  in  0.  F.  Co. 
Blue  bead.     Both  flames. 

Ur.  Green  bead,  confirm  by  soda  bead;  brown  in  O.  F.  W. 
Blue  bead,  yellow  in  O.  F. 
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Mo.  Green  bead,  confirm  by  soda  bead;  colorless  in  0.  F.  Ti. 
Violet  bead,  yellow  in  0.  F. 

Moisten  the  substance  with  water,  add  dilute  cobalt  solution, 
and  heat  in  0.  F. 

Al.  Bright  blue.  Faint  blue  may  be  Si.  O,.  Mg.  Pink.  Vio- 
let may  be  Mg.P.O;. 

There  may  also  be  blues  from  fusible  compounds,  and  greens 
from  Ti.  O,.  ZnO.  SuO^. 

Make  a  paste  of  soda  and  substance  and  treat  in  strong  R.  F. 
till  the  coal  has  absorbed  all  that  it  will.  If  everything  is 
absorbed  Ca.,  Mg.  and  Al.  are  not  present;  Ba.  and  Sr.  may 
be.    A  transparent  glass  is  a  strong  indication  of  SiO... 

Make  blue  manganese-soda  bead  and  add  to  it  a  quantity  of  the 
substance.  The  color  will  be  destroyed  by  Ca.  Mg.  Sr.  Al., 
but  not  by  Ba. 

Make  flame  tests  with  HCl.  Ba.  Yellow  green.  Sr.  and  Li. 
Crimson.     Ca.     Yellow  red.     Cu.     Blue. 

The  flames  of  Ca.  and  Sr.  are  nearly  destroyed  by  boracic  acid 
flux.     Li.  flame  is  improved. 

Make  flame  tests  with  H..SO^.  Bo.  Yellow  green.  P.  Instan- 
taneous blue  green. 

Make  a  paste  of  boracic  acid  flux  and  substance,  and  treat  at 
tip  of  blue  flame.  Just  after  the  water  is  driven  off  there 
may  be  Bo.     Yellow  green.     Li.     Pink  to  carmine. 

Ignite  in  matrass  with  metallic  Mg.,  then  heat  the  Mg.  in 
water.     P.     Evolution  phosphuretted  hydrogen. 

Dissolve  substance  in  silica-soda  bead  with  R.  F.  S.  Brown 
or  red  color  when  cold. 

Add  small  amount  of  substance  to  Ph.  S.  bead  and  heat 
strongly. 

Si.  O;.  The  bead  cannot  be  made  perfectly  clear,  but  remains, 
in  part,  semi-transparent  from  gelatinous  residue. 


Part  IV-SUNDRIES 

Sf  AH^S  AND  STRE.4-KS. 

«yi^f*i»g^  UotfdbtBS  »>^  streaMng  mar  be  ofxeu  direct] j  traee- 
aUe  to  the  bmirlims.  knottiiie  or  tmfstms  oC  the  ^eee  in  the 
nadiiBes  used  im  other  dyeing,  fulling  or  warfiing  Care  miist 
be  need  here  as  in  ottho-  ifhim^,  and  it  woold  be  as  logieal  to 
expect  a  worid  to  be  made  bj  SottmtmtB  accident  as  that  piece- 
goods  shoaM  run  properlj,  without  the  least  watehing.  Tbere 
is  an  inheient  tendency  in  things  to  go  wrong,  not  right. 

PieeeB  which  contain  tnuees  of  add  will  dye  irreeolariJ-  Car- 
bonised goods  are  not  always  washed  with  that  eonseientions 
care  requisite  to  sneeesB.  Whoi  these  ^ots  have  beoi  ^o- 
dnced  by  steelianee,  they  can  frequently  be  removed  by  otKalic 
add.  Snl^nred  goods  have  the  add  devt^oped  in  them  under 
proper,  or  rather,  impropo*  eoiditioBs  of  "work. 

Chromed  wotri  is  SEMsttive  to  light.  After  the  mordanting 
with  baehronie.  the  dyeing  should  be  proceeded  with  immedi- 
axdy.  duomic  add  rednees  in  the  lie^  to  chmne  oxide;  the 
dye  is  taken  up  irregularly,  and  the  net  result  is  irregular. 

Goods  lifted  Cran  the  dye-bedcs  while  hot  and  while  the 
dydng  pfinc^e  is  not  wholly  taken  up  by  the  piece,  continue 
to  dye,  and  this  resdnary  dydng  is  not  of  the  kind  tq  produce 


To  rec^ntnlate  the  nsnail  stain  reimorers.  Soap,  ammonia, 
soda-nsh.  bonx.  chloride  of  lime  (followed  by  anti-dilor),  Ja- 
velDe  water,  Lnfaamuqne  siriution,  aeedc  add,  hypoenlpluto,  per- 
mnngnude  of  potuh,  dtric  add.  satphuroas  add.  tartaric  add, 
soap-root,  Vamaaam.  faarik.  qnillaya  bark,  glycerine,  white  of  eggs. 
benxine.  beuine  and  magnesia,  turpentine,  naptha,,  chloroform, 
ether,  alcohol,  muriatic  add,  rinc  dost,  tin  salts,  etc 

Grenae  is  remowed  by  the  bcnrinc  mignesia  trpatment.  Hie 
benxine  Hfls  the  stain  and  the  aaacanna  acts  as  carrier,  nsuaUy 
*M0**ng  eomplete  removaL    The  mixture  is  made  by  stirring 
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calcined  magnesia  (but  not  the  carbonate)  with  benzine  until 
a  paste  is  made;  this  is  placed  on  the  stain,  worlied  in  by  stir- 
ring, and  allowed  to  stay  until  the  benzine  evaporates. 

Gelatinized  benzine  is  made  by  dissolving  in  a  liter  jar  120 
parts  of  soap  in  ISO  parts  of  hot  water,  adding  50  parts  am- 
monia, filling  up  the  jar  to  three-fourths  liter,  and  then  adding 
one-fourth  liter  of  benzine.  Of  this  mixture  take  about  5  c.c. 
and  place  in  a  one-quarter  liter  bottle,  shake  with  some  ben- 
zine, and  fill  afterwards  with  more  benzine;  put  a  blotting 
paper  under  the  stain,  and  rub  out  the  stains  with  a  small 
piece  of  cloth. 

To  prevent  the  formation  of  a  ring  around  the  treated  part, 
use  some  powdered  gypsum,  which  can  be  removed  after  drying 
with  a  brush. 

Do  not  be  afraid  to  try  the  simple  retaedies  first.  Stains 
which  will  not  lift  with  unusual  remedies  may  respond  to 
water. 

To  remove  grease  from  silk:  Take  powdered  French  chalk 
and  put  it  on  the  grease  spot,  holding  it  over  a  warm  iron 
or  on  a  water  pan  in  which  is  boiling  water.  This  will  cause 
the  grease  to  melt  and  the  French  chalk  will  absorb  it,  and  it 
may  then  be  brushed  or  rubbed  off;  or,  put  a  little  powdered 
French  chalk  on  the  spot,  cover  it  with  a  piece  of  white  blot- 
ting paper,  and  over  that  a  piece  of  brown  wrapping  paper, 
and  pass  a  hot  flat  iron  to  and  fro.  If  any  grease  remains, 
proceed  as  before,  until  it  is  all  extracted.  French  chalk  is  a 
fine  soluble  powder  of  a  dry  absorbent  quality,  acting  upon 
silks  the  same  as  fuller's  earth  does  upon  cloth.  The  above 
plans  may  be  adopted  when  you  desire  to  extract  the  grease 
immediately;  but  if  time  allows,  proceed  as  follows:  Sprinkle 
powdered  French  chalk  upon  the  spot  and  put  the  article  in  a 
dark  place,  and  in  a  few  days  the  grease  will  entirely  disap- 
pear. We  think  this  last  method  the  best,  as  the  heat  from 
the  iron  wijl  sometimes  injure  silk  of  a  delicate  tint. 

In  the  case  of  grease,  remember  turpentine  (pure),  alcohol, 
borax,  soap,  ammonia,  and  soda.  Pitch,  tar  and  axle  grease 
are  treated  with  turpentine.  If  dry,  the  goods  must  be  softened 
with  a  little  butter  or  lard  before  using  turpentine  and  soap. 
Soak  in  spirits  of  turpentine,  and  when  softened  wash  off  with 
the  same  fluid.  Ligroin  and  benzine  are  also  good.  Fats, 
resins  and   unctuous  oils  are  dissolved  by  oil  of   turpentine. 
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Common  spirits  of  turpentine,  however,  must  be  purified  by  re- 
distillation, or  it  will  leave  a  resin  stain  upon  the  spot  where 
it  is  used. 

For  mineral  oil  stains  in  cloth,  combined  with  iron,  use  one 
part  of  glycerine,  one  part  of  soft  soap,  and  five  hundred  parts 
of  water.  Squeeze  rollers;  let  lie  twenty-four  hours  and  then 
wash  out 

Spots  produced  by  alkalies,  such  as  soap-boiler  lye,  soda, 
ammonia,  etc.,  can  generally  be  made  to  disappear  completely 
tiy  the  prompt  application  of  dilute  acetic  acid  and  a  good  deal 
of  water.  Spots  produced  by  acids  are  to  be  treated  with  soda 
solution,  or  ammonia. 

Iron  ink  or  nut-gall  ink  is  not  of  such  frequent  occurrence 
as  formerly,  when  aniline  inks  were  not  in  vogue.  Use  oxalic, 
hydrochloric  or  tartaric  acid;  chloride  of  lime  is  not  useless; 
oxalate  of  potash  solution  followed  by  zinc  dust  or  tin  salts  is 
recommended.  Conversion  of  the  iron  into  sulphide  of  iron  by 
ammonium  sulphide,  and  then  working  on  the  sulphide  of  iron. 
which  is  readily  soluble  in  hydrochloric  acid,  is  also  a  means 
to  the  desired  end.  By  altering  the  iron  to  Prussian  blue  by 
use  of  ferrocyanide  of  potash  and  then  dissolving  the  blue  by 
a  solution  of  potash  is  another  method.  Tallow  followed  by 
sodic  phosphate  is  suggested.     Soft  soap  and  glycerine  also. 

Milk  and  coffee  stains  are  treated  with  albumen  and  glycer- 
ine, washed  in  warm  water;  or  glycerine,  ammonia  and  water. 
Soap  and  starch  are  useful. 

Mildew  passes  two  stages;  if  the  goods  can  be  taken  in  the 
first  stage,  a  good  soaping  will  leave  the  goods  in  apparently 
good  condition.  Chloride  of  lime,  chloride  of  soda,  Labar- 
raques  solution  is  useful.  If  the  fungous  growth  is  produced, 
the  mildew  mark  cannot  be  removed,  and  some  method  for 
covering  it  is  the  only  resort.  But  the  goods  must  be  classed  as 
seconds  and  sold  "as  is."'  Some  aid  may  be  had  from  the  fol- 
lowing suggestions:  Mix  soft  soap  with  powdered  starch,  half 
as  much  as  salt,  and  the  juice  of  a  lemon,  and  lay  on  with  a 
brush. 

Mix  oxalic  acid,  citric  acid,  and  milk  together;  run  into  the 
the  fabric;  repeat  as  it  dries;  wash,  and  bleach  on  the  grass; 
or  apply  finely  powdered  pipe  clay,  or  fuller's  earth,  or  finely 
powdered  chalk.  Expose  it  for  several  hours  to  the  atmos- 
phere. 
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POISONOUS   AND   NON-POISONOUS   DYES. 

The  following  list  is  compiled  from  Th.  Weyl,  Berlin,  1889. 
Hirschwald.     The  mark  x  signifies  poisonous  and  *   indicates 
non-poisonous.     The  number  gives  the  page  of  Weyl. 
Acid  Yellow  D.,  117,  * 
Acid  Yellow  R.,  102,  * 

Alsace  Green,  45,  *  internally:  x,  subcutaneously. 
Amaranth,  105,  * 
Aniline  Brown,  10,  * 
Aniline  Orange,  53,  x 
Aniline  Yellow,  117,  * 
Aurantia,  15,  * 

Aurin,  Yellow  Corallin,  10,  *;  x,  in  presence  of  As,  or  phenol. 
Azarine  S,  103,  121,  137,  * 
Azo  Acid  Rubin  2B,  102,  * 
Azo  Blue,  123,  132,  ♦ 
Azo  Rubin,  102,  * 
Bismarck  Brown,  18,  103,  105,  * 
Bordeau  B,  S.  102,  * 
Brilliant  Orange,  113,  * 
Brilliant  Ponceau,  102,  * 
Brilliaiit  Yellow,  (Sch),  76,  * 
Butter  Yellow,  15,  * 
Canelle  Brown,  105,  * 
Carmoisin,  102,  * 
Chrysamine   R,  123,   * 
Chrysaurin,  110,  x 
Chrysoidine.  103,  * 
Cochineal  Red,  102.  * 
Congo.  123,  129,  * 
Corallin.   see  Aurin. 
Ciocein  Orange,  113,  * 
Dinitro  cresol,  53,  x 

Dinitro  resorcine,  45,  see  Alsace  Green. 
Diphenylanine  Orange,  103.  117,  136.  * 
Diphenyl  Orange.  117,  * 
Engli.sh  Brown,  105,  * 
Eosine.  12,  15,   * 
Erythrosine,   13,   * 
Fast  Brown  O,  123,  124,  • 
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Fast  Green,  see  Alsace  Green. 

Fast  Red  B,  102,  137,  * 

Fast  Red  C,  102,  • 

Fast  Red  D.  102,  • 

Fast  Yellow,  102.  * 

Fast  Yellow  R^  102,  * 

Gold  Brown,  105,  * 

Gold  Orange,  110,  x 

Gold  Yellow.  54.  62,  x 

Helioxanttiin.  117,  * 

Kaiser  Yellow,  77:  x  Bindschedler,  •  Berlin. 

Leather  Brown.  105,  *" 

Magenta.  9.  10.  37  (arsenic  free).  * 

Malachite  Green,  37,  * 

Mandarin.  110,  x 

Mandarin  G  extra,  110,  x 

Martins'  Yellow.  15,  18,  67,  x 

Metanil  Orange,  103,  136.  x 

Metanil  Yellow,  121,  x 

Methylene  Blue.  15,  x 

Methyl  Violet,  37,  * 

Naphthion  Red,  113,  * 

Naphthol  Black  P,  123,  x  subcutaneous;  *  internal. 

Naphthol  Green.  45,  x  subcutaneous;  •  internal. 

Naphthol  Yellow  S.  15,  71,  • 

Naphthol  Orange,  alpha,  102,  * 

Naphthol  Orange,  beta,  110.  x 

New  Coccin.  102,  137,  * 

New  Yellow.  117.  * 

Orange  I.,  alpha.  102,  * 

Orange  IL,  beta,  103,  112,  136,  x 

Orange  IV..  117,  * 

Orange  B,  BS,  117,  * 

Orseille  Substitute,  103.  113,  * 

Paeonin.  Corallin,  red.  10.  see  Aurin. 

Phenylene  Brown,  105,  * 

f*icric  Acid,  14,  x 

Ponceau  R.  15.  102.  • 

Ponceau  2R.  102,  • 

Ponceau  4GB.  103,  113,  * 

Red  Corallin.  10,  see  Aurin. 
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Resorcine  Green,  45,  see  Alsace  Green. 

.Safranine,   15,  18^  x 

Safran  Substitute.  54,  62,  x 

Seal  Brown,  105,  • 

Soluble  Red,   102,  * 

Sudan  I.,  103,  137,  ♦ 

Tropaeolin  OOO,  No.  1,  102,  * 

Tropaeolin  OOO,  No.  2,  102.  x 

Vesuvin,  18,  103,  105,  * 

Victoria  Orange,  54,  62,  x 

Victoria  Yellow,  54,  62,  x 

Wool  Black,  123,  126,  * 

Xylidine  Ponceau,   102,    * 

Xylidine  Red.  102,  137,  * 

Yellow  Corallin.  see  Aurin. 

On  page  21,  We.vl  gives  a  list  of  dyes  which,  according  to 
Gei-man  law,  may  not  be  used  on  childrens'  playthings.  The 
Germans  take  better  care  of  their  people  than  The  Great  Re- 
public, which  seems  to  look  upon  almost  every  exhibition  of 
ihe  government's  hand  as  "paternalism."  Time  must  correct 
this,  for  it  is  impossible  for  purchasers  to  have  expert  tests 
made  on  goods  purchased,  which  should  be  free  from  deleteri- 
ous substances.  There  are  many  harmless  adulterations  and 
sonhistications.  but  there  are  also  harmful  mixtures  where  th«: 
seller  escapes  legal  accountability,  although  morally  he  i" 
most  culpable.  Weyl's  list  is:  All  blue,  violet  and  orange 
ciyes,  all  Ponceaux,  Methyl  Green.  Brilliant  Green.  Malachite 
Green,  Chrysoidine,  Naphthol  Yellow,  Martins'  Yellow,  Eosine, 
Phloxine.  EJrythrosine.  Safranine,  Fuchsine,  Phenylene  Brown 
and  Aniline  Black. 

The  German  government  allows  arsenic  in  cloth  if  there  is 
not  more  than  two  milligrams  in  100  square  centimeters. 
Page  10. 

Substances  which  are  allowed  by  French  law  to  be  used  in 
coloring  food  are — VVeyl,  p.  28 — chalk,  precipitated  sulphate  of 
barium,  if  in  small  proportions,  Prussian  blue  or  Berlin  blue, 
ultramarine  blue,  green  and  ultramarine  violet,  manganese 
brown,  and  the  yellow  ochres.  Among  the  organic  colors, 
there  may  be  used,  cochineal  and  carmine  of  cochineal,  red- 
wood, artificial  alizarine  and  purpurine,  the  juice  of  red  beets, 
cherries,  and  ihe  lakes  prepared  from  these  substances;  rocou. 
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mixtures  of  reds  and  yellows  known  to  be  harmless,  safran. 
curcuma,  pastel.  Persian  berries,  Arlgnon  berries,  quercitron, 
fustic  extract,  and  tbeir  aluminum  lakes:  spinach  lake.  Chi- 
nese green  lakes,  mixtures  of  vellows  and  blues  known  to  be 
harmless,  orseille  extract,  indigo  carmine,  litmus,  orseille  blue, 
caramel,  chestnut  extract  and  extract  of  licorice. 

The  prohibited  substances  for  coloring  food  products  are: 
copper  and  lead  compounds,  massicot,  and  the  oxides  and  car- 
bonates. Cassel  yellow.  Turner's  and  Paris  yellow,  antimoni- 
ates  of  lead.  Naples  yellow,  chrome  yellow.  chrcMne  orange, 
chromate  of  barium,  yellow  ultramarine;  compounds  contain- 
ing arsenic,  such  as  copper  arseniie.  Scheele's  green,  Schwein- 
furth  green,  vermilion,  and  among  organic  colors  such  as 
Magenta,  and  deriratiTes.  Naples  blue.  Ekiein  coloring  matters 
containing  the  nitro  group,  naphthol  yellow.  Victoria  yellow, 
and  coloring  matters  prepared  from  diazo  compounds,  tropaeo- 
line,  xylidine  red.    Page  29. 

Austrian  law  classifies  as  harmful:  lead  white,  zinc  oxide, 
orpiment.  Naples  yellow,  chromate  of  lead,  Brunswick  gre^i, 
Bremen  green,  Scheele's  green.  Schweinfurth's  green,  smalt, 
Berlin  blue  containing  copper,  zinoba.  mennige  red. 

Those  permissible  are:  chalk,  gypsum,  ivory,  safran,  curcu- 
mine.  ochre  yellow,  orean,  fustic,  pure  Berlin  blue,  new  blue, 
indigo  solution.  Saxon  blue,  litmus,  pure  oxide  of  iron.  Pemam- 
buk,  Brazil  wood,  cochineal,  safranine.  the  expressed  juice  of 
blue  flowers,  com  flowers,  violets.  litmus,  juice  of  spinach,  ole- 
ander decoction  and  cochineal. 

The  so-called  "juice  syrups"  are  obtained  from  the  Saftfir- 
ber  Pabrik,  Finne  &  Schultze.  Aaran,  Switzerland. 

INDIGO  DYEING. 

The  Leipziger  Monaischrift  fur  Textile  Industrie,  p.  86.  has 
an  article  by  Wm.  Dickinson  on  sick  indigo  rats.  He  says 
that  the  art  of  using  a  woad  vat  is  only  learned  by  long  prac- 
tical experience,  and  no  other  branch  of  dyeing  demands  so 
painstaking  and  precise  application.  The  Dyer  and  Calico 
Printer  says  that  it  is  the  lime  which  plays  the  most  important 
part.  It  neutralizes  organic  acids  produced  by  the  fermenta- 
tion: excess  of  lime  precipitates  indigo,  and  too  little  occasions 
an  acid  fermenting  and  the  indigo  is  likewise  precipitated.     The 
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indications  showing  a  vat  to  be  in  good  condition  are,  first  the 
color  is  to  be  from  yellow  to  olive  green;  second,  there  are 
long  blue  and  coppery  stripes  on  the  surface,  and  these  disap- 
pear by  blowing  upon  them,  but  they  re-appear;  third,  the 
foam  is  uniform  over  the  surface  and  has  a  coppery  hue 
(Hauch):  fourth,  if  the  surface  is  beaten,  bubbles  appear  which 
remain  for  some  little  time;  fifth,  a  few  drops  from  the  vat 
placed  on  the  hand  become  green  and  then  deep  blue,  leaving 
a  spot  on  the  hand.  Lack  of  lime  is  shown  by  the  stripes 
having  no  copper  sheen,  and  in  some  places  are  more  frequent 
and  broader  than  others;  and  when  these  are  blown  upon,  they 
coalesce  slowly  or  not  at  all,  and  the  bubbles  produced  soon 
burst.  Placed  in  the  hand,  the  skin  is  feebly  dyed,  and  the 
liquor  turns  only  to  a  deep  green  on  airing.  If  powdered  lime 
is  strewn  over  the  vat  and  it  disappears  rapidly,  then  lime  is 
needed,  but  if  it  be  but  slowly  taken  up.  then  one  may  know 
that  there  was  a  sufficiency. 

Foul  fermentation  ruins  a  vat.,  As  this  only  Is  a  result  of 
lack  of  lime,  it  would  seem  to  be  readily  enough  avoided.  The 
approach  toward  this  condition  is  shown  by  the  liquor  and 
sediment  showing  a  color  of  red  I^ehm,  and  turns  to  a  green 
in  the  air;  the  streaks  are  very  broad  and  when  blown  upon 
coalesce  with  difliculty.  The  odor  is  sweet,  and  the  color  of  the 
streaks  is  green-gray.  The  vat  should  be  warmed  and  lime 
added. 

The  opposite  condition — excess  of  lime — blackens  a  vat.  It 
assumes  a  brown  to  olive  green  color,  the  stripes  on  the  sur- 
face are  very  thin,  the  bloom  disappears,  and  the  liquid  feels 
harsh  to  the  touch;  much  indigo  is  precipitated;  with  still 
greater  excess  of  lime,  the  streaks  and  bloom  disappear  and 
the  brown  red  color  does  not  alter  on  airing  and  the  vat  has 
a  peculiar,  characteristic  odor.  In  a  glass  beaker  the  liquor  is 
clear.  The  dyer  should  stir  the  vat  vigorously,  add  some  mad- 
der and  bran,  and  allow  to  stand  for  eight  hours  or  more.  If 
there  is  no  improvement  a  sack  of  bran  is  put  in,  and  allowed 
to  stay  until  fermentation  begins;  bran  should  be  removed 
when  the  fermentation  has  started. 

Another  illness  is  shown  by  a  vat's  turning  green.  The 
bloom  disappears  largely,  and  the  vat  has  no  odor,  and  wool 
dyes  a  gray  blue.  This  condition  is  sometimes  brought  on  by 
too  long  or  too  hard  usage  of  the  vat,  or  sometimes  by  too 
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miicli  lime    The  cure  is  ^ected  by  warmins  with  some  lime 
and  woad. 

CHEJaCAlS  GSK)  IX  DTE  WORKS.  SYNOXT3IS  AND  APT 

mprRiriES. 

Aeetie  add  synmijms  are:  Wood  rinesu-.  pTrolisneoos  acid; 
imparities^  sulphates,  chlorides,  lead,  o^per,  zinc,  iron  and 
lime    saioald  eTaporate  clean;  hydrometer  not  r^able  test. 

Carbolic  acid — Synonym,  phenoL 

Citric  acid — Impurities,  tartaric  acid  and  sulphates. 

Lactic  add — Impurities,  diloides.  nitrates,  sulphates,  aicetic 
and  butyric  acids,  ^ycerine  and  ^uoose. 

Muriatic  acid — Sysoavnis.  hydroch]<Hic.  spirits  of  salt;  im- 
purities, sulphates,  sulphites,  free  chl<Hine.  f»Tic  diloride. 
arsenic,  common  salt. 

Nitric  add — Syntmyms.  aqua  fortis,  strong  water.  douMe 
aq[ua  fortis:    impurities,  sulphuric,  muriatic. 

Oxalic  add — ^Impurities,  sulphuric,  nitric  organic 

Sulphuric  add — Synonjrms.  oU  of  ritriol,  ml  of  sulphur:  im- 
purities, nitroeen  oxides,  caldum.  iron  and  arsenic  iron:  dis- 
solve in  nitric  add  and  add  yeDow  pmssiate  of  potash.  For 
arsenic  use  If arsh's  test,  or  Rdnsch's,  whidi  latter  should  lead. 

Tannic  add — Test  by  the  hide-power  method. 

Tartaric  acid — ^Impurities  are  lead,  coppo*.  iron,  lime,  sul- 
phatfts.  carlMmates,  chlorides  and  bi-sulphate  of  potash.  Good 
tartaric  add  should  era^mrate  white. 

Aleohiri:  EUiyl-alcohoI  the  ordinary  alcohol  of  ctHnmerce — 
Synonyms,  spirit  of  wine,  aiina  Titse,  grain  alcidioL  Methyl- 
alcohol  or  wood-alcoh<d  (wood-na|riitha)  is  a  lown-  homoiogne: 
apt  imporitieB.  sugar,  extractire  matter,  turpentine,  coal-naph- 
tha, pyrcriigeneoas  and  fusel  oiL  ac^ine  alddiydes, 

Al,  (SOJ,  18^0  is  *^cake  alum."  concentrated  alum.  Iron  is 
the  most  harmful  impurity. 

Ammonia — Synonyms,  hartshorn.  Tolatile  alkali;  apt  impori- 
tieB are  chlorides,  carbmiates,  sulphides,  iron  or  lead  com- 
pounds, lime  and  tarry  sabBtaneeB. 

Amyocrile — A  Tegelable  gum. 

.AMkaratine — For  a  finish  on  cotton,  wooloi,  silk  and  mixed 
goods. 

Aniline  dyes — ^Test  fOr  dextrine.  Glauber's  salts,  sogu-,  starch, 
snlpkate  of  magnesia,  and  zinc  oxide. 
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Aniline  oil — Impurity,  folindine. 

Annotto — Apt  impurities  are  brick-dust,  red  ochre,  and  iron 
oxide. 

Argol:  Impure  potassium  bitartrate — Apt  adulterations  are 
organic  matter,  sand,  carbonates,  sulphates,  chlorides,  lime  and 
salt. 

Catechu  is  entirely  soluble  in  hot  water,  if  genuine.  It  is 
frequently  adulterated  with  clay,  sand,  starch,  ochre,  etc. 

Clay — Varieties,  terra  alba,  kaolin,  porcelain  clay.  China- 
clay,  pipe-clay,  Devonshire-clay,  Cornish-clay,  Argil.  Imp.  iron. 

Copperas — Synonym,  green  vitriol. 

Copper  sub-acetate — Synonyms,  verdigris  and  verditer;  apt 
impurities  are  chalk  and  sulphate  of  copper. 

Copper  sulphate — Synonyms,  bluestone,  cyprus,  Roman  vit- 
riol, blue  vitriol,  vitriol  of  copper,  copper  vitriol.  If  it  holds 
FeSO  and  one  part  CuSO«.  Double  admont:  4:1;  Bayreuth,  7:1; 
Salzburger.  17:5%  (also  called  double  eagle  vitriol).  Impuri- 
ties, iron,  zinc. 

Cudbear — Is  sometimes  purposely  contaminated  with  min- 
eral matter,  such  as  salt,  carbonate  of  lime,  etc. 

Curcuma,  gelbwurz,  gelber  ingwer,  safran  d'nide,  terra  men'ta 
souchet. 

Cutch  (See  Catechu) — The  test  to  distinguish  between  cutch 
and  gambine  is  to  dissolve  in  potash,  and  extract  with  benzine, 
when  there  will  be  a  grreen  fluorescence  if  gambine  is  present. 

Dextrine — Synonyms,  British  gum,  artificial  gum,  torrified 
starch,  starch-gum.  leiogemme;  apt  impurities,  unconverted 
starch,  grape  sugar,  acids. 

Emeraldine — Made  from  aniline  and  potassium  chlorate,  en- 
dosmin;  a  product  of  potato  starch  and  other  ingredients. 

E}psom  salts — Synonym,  bitter  salt. 

Farina — Synonym,  potato-flour. 

Flour — The  principal  adulterations  are  potato-starch,  and 
bean-flour,  Indian-corn  flour,  rye  and  rice  flour;  sometimes 
alum,  chalk,  bone-dust  and  plaster.  To  detect  potato-flour  use 
a  microscope. 

Fustic — Synonyms,  Cubawood,  old  fustic,  yellow  wood;  some- 
times water  is  present  in  such  amount  as  to  constitute  an  adul- 
teration. Samples  of  both  chipped  and  rasped  fustic,  carefully 
dried  at  212°  Fahr.,  have  been  known  to  lose  not  less  than  48 
per  cent. 
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Fustic  liquor,  or  extract  of  fustic,  is  often  "sprung,"  as  it  is 
technically  called;  that  is,  mixed  with  some  substance  that 
may  increase  its  weight,  and  cause  it  to  mark  a  higher  degree 
on  the  hydrometer.  Common  salt  is  selected  very  often.  Look 
for  quercitron,  chestnut,  curcuma,  starch,  dextrine,  molasses, 
glycerine,  zinc  salts,  anilines  and  alizarines. 

Nuts — Synonyms,  nutgalls,  oak  apples. 

Gambler — Apt  impurities  are  clay  and  occasionally  starch. 
A  good  cutch  should  not  leave  more  than  3  per  cent,  of  an  ash. 
The  percentage  of  water  varies  from  15  to  25. 

Glauber's  salts — Synonyms,  sodium  sulphate,  wonderful  salt, 
Sally  Nixon,  in  corruption  of  the  ancient  name  sal  enixim. 
Sulphate  of  soda  crystals  (.Na~SO«  +  lOH.O)  should  be  neutral, 
or  at  most  they  should  have  a  very  feeble  alkaline  reaction. 
They  should  dissolve  in  water  withoui  leaving  any  residue, 
and,  above  all,  they  should  be  free  from  compounds  of  iron. 
Look  for  aluminum,  magnesium,  common  salt,  insolubles. 

Giun:  Senegal — This  differs  from  gum-arabic  chiefly  by  its 
darker  color  and  larger  amount  of  impurities,  such  as  sand, 
earth,  fragments  of  earth,  etc. 

Gum-tragacanth — This  gum,  when  sold  in  lumps,  is  rarely 
adulterated,  but  in  the  state  of  powder  it  is  often  mixed  with 
gum-senegal. 

Indigo-carmine  or  indigo-paste — Synonyms,  blue  earmine, 
soluble  indigo,  precipitated  indigo,  distilled  blue,  extract  of 
indigo,  chemic  blue,  Saxony  blue;  impurities,  starch,  dextrine, 
chlorides,  sulphate  anilines,  alizarines. 

Iron  acetate — Synonyms,  ferrous  acetate,  black  liquor,  black 
mordant,  pyrolignite  of  iron,  printer's  iron  liquor,  iron  mor- 
dant; impurities,  copperas,  tannin,  sulphate  of  lime. 

Iron  nitrate — Synonyms,  iron  nitrate  "true,"  iron  mordant, 
rust  mordant;  impurities,  nitrate  of  soda,  alumina,  protoxide. 

Lead  acetate — Synonyms,  normal  or  diacetate  of  lead,  sugar 
of  lead,  salt  of  Saturn;  normal,  "saccharum."  Two  kinds  of 
sugar  of  lead  are  met  with  in  the  market — the  brown  and  the 
white.  The  chief  impurities  are  acetates  of  iron  and  copper. 
A  coarser  variety,  known  as  brown  acetate,  is  prepared  by  sub- 
stituting distilled  pyroligeneous  acid  for  the  purer  acid. 

Lime,  hydrate  of — Synonym,  slaked  lime.  Impurities  are 
iron,  aluminum,  magruesium  and  sand. 

Logwood — Synonym,  Campeachy-wood.  Impurities  are  water. 
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anilines,  alizarines,  resins,  glucose,  hematin  and  hematoxylin, 
hemlock  and  chestnut  extracts,  molasses  and  glucose,  farina, 
chlorides,  sulphates,  carbonates,  insoluble  residues,  lime,  etc. 

Muiijeet — Synonyms,  mungeet,  munjit,  Indian  madder.  The 
root  of  Rubia  munjista  (cordifolia),  a  plant  of  the  madder  fam- 
ily. It  comes  in  bunches  of  stalks  nearly  a  yard  in  length, 
varying  from  the  thickness  of  a  finger  downward.  It  does  not 
contain  much  coloring-matter.  It  is  used  for  making  low  qual- 
ities of  garancine. 

Myrabolans — Apt  impurities  are  earth,  sand,  nux  vomica,  be- 
tel nuts,  and  a  variety  of  seeds  and  berries,  ground  divi-divi, 
old  worthless  sumac,  and  wild  gall-nuts. 

Potassium,  bichromate  of — Impurity,  sulphates. 

Potash,  yellow  prussiate  of — Synonym,  yellow  prussiate.  The 
impurity  is  sulphate  of  potash. 

Quercitron  bark — Synonym,  bark.  Quercitron  is  ballasted 
with  NaCl,  NaXOj,  etc. 

Red  liquor — Synonyms,  acetate  of  alumina,  red  mordant, 
pyrolignite  of  alumina. 

Soap — Additions  are  glycerine,  derived  from  the  oil  or  fat 
employed,  water,  alkaline  sulphates,  chlorides  and  carbonates 
from  the  impurities  in  the  potash  or  soda  employed,  rosin,  sili- 
cate of  soda,  Cornwall-clay,  ground  flints,  potters  slip,  Fuller's 
earth,  gelatine,  and  other  kinds  of  nitrogenous  animal  matter, 
dissolved  in  soda;  farina  dextrine  and  a  variety  of  other  sub- 
stances. 

Rosin  is  a  common  ingredient  in  yellow  soaps.  Silicate  of 
soda  as  a  constituent  of  soap  has  given  rise  to  a  great  variety 
of  opinions.  Some  condemn  it  as  a  mere  adulteration  and  even 
deny  that  it  has  any  detergent  powers. 

Insoluble  silica  and  alumina,  in  the  various  shapes  of  Cor- 
nish-clay, powdered  pumice,  ground  flints,  potter's  slip,  and 
Fuller's  earth  can  be  and  often  are  added  to  soaps  to  a  con- 
siderable extent.  Animal  matter  othfer  than  fat,  such  as  ten- 
dons, intestines,  ground  bones,  waste  glue,  etc.,  can  be  regarded 
in  no  other  light  than  a  filthy  adulteration.  Farina  and  dex- 
trine are  less  formidable.  Dextrine  (British  gum)  may  be  dis- 
solved out.  The  following  oils  and  fats  should  be  avoided: 
train  oil,  codfish  oil,  linseed  oil,  kitchen  refuse,  fat  collected 
by  bone  boilers,  grease  separated  out  from  accumulated  soap- 
lyes. 
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Soda  ash — SFBoayms,  soda  carbonate,  ash,  alkaJi,  or  soda; 
apt  imparities,  substances  insoluble  in  water,  cblorides,  phos- 
phates, sulphates,  lime,  iron,  sulphides,  sulphites  and  hypo- 
sulphites and  caustic  soda. 

Sodium,  hydrate — Synonym,  caustic  soda.  Impurities  can  be 
XaCl.  Xa...SO*.  aJumina.  silica,  carbonate  and  iron. 

Sodium,  sta.n.nate — Synonym,  preparing  salt.  The  Impurities 
are  common  salt  and  an  excess  of  alkali,  caustic  or  carbonated 
of  nitrate  of  sodium,  sulphate  of  magnesium  and  iron. 

Tartar-emetic  —  Constitution,  potassium-antimony-tartrate. 
Mixtures  of  tartar-emetic  for  mordanting  are  sold  containing 
as  mndi  as  33  to  5S  per  c-ent.  zinc  sulphate  at  a  lower  price, 
under  the  names  tartar-emetic  powder,  tartax-emetic  substitute. 
antunony  mordant,  etc 

Tin  mtwdants;  stannous  chloride — Synonyms,  protochloride 
ot  tin,  ■"tin  crystals,"  or  "tin  salt."  Apt  imp^urities  are  sulphate 
of  one,  sulphate  of  ma,gnesia  and  chloride  of  zinc. 


Commercial  Name. 
Oil  of  TitritR. 
Wood  add,    tar  acid,    wood  Tinegax, 

pyroUeneoas  add, 
Aqoa-ficMtis, 

Mnriatie  add,  ^rits  at  salt. 
Black  liquor,  black  mordant. 

Alum,  rock  alum.  Roman  alum. 

Patent  alum,  cake  alum. 

Antidilor,  "greoi  mordant," 

Aiscris,  cream  of  tartar. 

Salt  of  tartar. 

White  arsenic. 

Bleaching  powdo-. 

Borax, 

Blneetone.  blue  Titriol,  Romzm  vitriol. 

Gt^poas,  green  vitriol. 

Plaster  of  paris. 

Sugar  of  lead, 

Mnriate  of  magnesia,  weighting  liquor^ 

E^som  salts. 

Tin  crystals. 


Chemical  Name. 
Sulphuric  acid. 

Acetic  acid. 
Nitric  acid. 
Hydrochloric  acid. 
Acetate  of  iron. 
Double  sulphate  of  alu- 
mina and  potash. 
Sulphate  of  alumina. 
Hyposulphite  of  soda. 
Bitartrate  of  potassa. 
Potassic  ca^rbonate. 
Arsenious  acid. 
Hypochlorite  of  calcium. 
Biborate  of  soda. 
Sulphate  of  copper. 
Sulphate  of  iron. 
Sulphate  of  calcium. 
Acetate  of  lead. 
Magnesic  chloride. 
Magnesic  sulphate. 
Stannous  chloride. 
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Conimercial  Name. 
Muriates  of  tin,  tin  spirits. 
Red  chrome,  ehrome. 
Yellow  chrome,  neutral  cnrome, 
Yellow  prussiate. 
Red  prussiate, 
Red  liquor,  red  mordant. 
Sal  ammoniac,  muriate  of  ammonia, 
Common  salt,  muriate  of  soda. 

Soda  ash. 

Sal  soda,  washing  soda,  carbonate, 

solvay  soda. 
Cubic  petre.  Chili  saltpetre. 
Fixing  crystals, 
Soluble  glass, 
Preparing  salt, 
Glauber's  salt,  "Sally  Nixon,"  from  old 

Latin  name.  Sal  Enixiu)), 
Verdigris. 
Green  paste. 

Muriate  of  zinc,  butter  of  zinc, 
Zinc  dust,  indigo  auxiliary, zinc  powder, 
White  vitriol. 


Chemical  Name. 
Stannic  chloride. 
Bichromate   of    potassa. 
Chromate  of  potassa. 
Ferrocyanide  of  potassa. 
Ferricyanide  of  potassa. 
Acetate  of  alumina. 
Amnionic  chloride. 
Sodic  chloride. 
Sodic  carbonate 

(crude  anhydrous) 
Sodic  carbonate 

(crystals). 
Sodic  nitrate. 
Sodic  nitrite. 
Sodic  silicate. 
Sodic  stannate. 

Sodic  sulphate. 
Acetate  of  copper. 
Sulphite  of  copper. 
Zinc  chloride. 
Zinc  (metal). 
Zinc  sulphate. 


SOME  OF  THE  PROMINENT  VEGETABLE  OILS  AND  FATS, 
WITH  GERMAN  AND  FRENCH  NOMENCLATURE. 


English. 

German. 

French. 

Beechnut, 

Buchenkern,  Buchel 
kern. 

Fainfc. 

Cacao. 

Cacaobutter. 

Cacao, 

Cocoanut,  coprah, 

Cocos.  coprah, 

Noix  de  coco. 

Cotton-seed, 

Baumwollsamen. 

Coton. 

Castor, 

Ricinus, 

Ricin. 

Gilliflower-seed. 

I^vkosensamen. 

Giroflee  quarantaine, 

Hazel-nut. 

Haselnuss. 

Noisettes. 

Hemp-seed. 

Hanf, 

Graihes  de  Chanvre. 

Horsenut, 

Rosskastanien, 

Marron  d'Inde. 

Linseed, 

Ivein, 

IJn. 

Maize.  Indian  corn. 

Mais, 

Mais. 
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En^ish. 
Palm. 
Peannt.  eartlinnt. 

Poppy, 

Olire, 

Rapeaeed, 

Rnbeen-seed, 

Safflower. 

Sesame,  Till,  Benne, 

Camellna, 
Sunflower, 
Walnut, 
Weld-seed. 


German. 
Palm, 
Erdnuss,  Hadras- 

nnsse, 
Mohn, 

Banmdl,  olive. 
Raps, 
Rnbsen, 
Safflor, 
Sesam,  L«lndotter. 

Sonnenb!nmen, 
Walnu&s, 
Reseda,  Wan, 


French. 
Palme. 
Arachide. 

Pavot  somifdre. 

OliTe. 

Xavette. 

NareL 

Caxthames. 

Cameline,  sesame. 

Toomesol. 

Xoix  sans  coqne  Noy. 

Gande. 


MOIST  CRE  IX  TEXTILES. 

Since  wool  is  hygroscopic,  and  may  gain  or  lose  in  weif^t 
varying  from  5  to  35  per  cent.,  this  gain  or  loss  should  not  be 
overlooked  in  the  purchase  and  sale  of  the  textile.  The  silk 
industry  has  been  more  or  less  subject  to  control  in  this  matter 
since  1750.  The  determination  and  adjustment  of  the  amount 
of  water  in  a  given  sample  of  silk  has  been  for  years  the  work 
of  the  conditioning  houses  of  Lyons,  Milan,  Turin,  St.  Etienne, 
Zurich.  Crefeld,  Elberfeld  and  Vienna.  A  conditioning  house 
or  bureau  is  a  laboratory  where  tests  are  made  to  ascertain 
not  only  the  amount  of  moisture  in  a  textile,  but  also  the 
amount  of  foreign  matter  as  gums,  greases,  soaps,  oils,  etc.,  the 
count,  tenacity,  elasticity,  amount  of  twist,  etc  A  condition- 
ing house  may  be  called  an  assay  oflSce  for  textiles.  A  textile 
cannot  be  kept  conveniently  in  a  thorou^ily  dry  condition — 
"bone  dry,"  as  it  is  termed.  It  will  naturally  hare  under  nor- 
mal conditions  moisture,  and  a  certain  per  cent,  allowance  has 
been  adopted.  In  the  paper  trade  a  similar  allowance  has  been 
made,  and  the  amount  that  will  be  taken  up  when  dried  in  the 
open  air  is  allowed.  A  sample  dried  to  bone  dry,  has  ten  per 
cent,  of  the  bone  dry  weight  added  and  this  allowance  is  sold 
and  bought  as  paper.  By  agreement  of  the  International  (Con- 
gress of  Turin.  1ST5,  the  following  allowances  were  made  in 
textiles:  Silk.  11  per  cent.;  combed  wool,  18*4  per  cenL;  spun 
wool,  IT  per  cenL;  cotton,  8^  per  cent;  flax.  12  per  cent; 
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hemp,  12  per  cent;  spun  tow,  121^  per  cent;  jute  and  phor- 
mium,  13%  per  cent.     The  absolute  dry  weight  of  the  sample 
is  found  and  then  the  percentage  factor  for  the  textile  is  added. 
Wool  conditioning  bureaus  are  at  Paris  and  Rheims. 

THE  PREVENTION  OF  VAPOR  IN  DYEl-HOUSES. 

The  problem  of  steam  prevention  in  dye-houses  requires  for 
its  satisfactory  solution  a  knowledge  of  the  atmospheric  condi- 
tions under  which  the  vapor  is  rendered  invisible.  Successful 
steam  removal  is  not  readily  accomplished,  but  means  are  at 
hand  for  substantially  preventing  the  presence  of  vapor  by 
rendering  it  invisible,  and  therefore  unobjectionable.  The 
method  may  be  best  understood  by  consideration  of  a  specific 
case.  Suppose  a  room  in  which  the  air  is  at  70°  temperature, 
and  has  a  relative  humidity  of  70  per  cent.  That  is  to  say,  it  con- 
tains 70  per  cent,  of  the  moisture  that  it  is  capable  of  holding  in 
suspension  without  the  vapor  becoming  visible.  Seventy  per 
cent,  humidity  at  this  temperature  corresponds  to  5.5  gr.  of 
moisture  per  cubic  foot.  If  the  air  was  saturated  it  would  con- 
tain 8  gr.  of  moisture.  In  other  words,  it  possesses  capacity 
to  take  up  only  2.5  gr.  of  moisture  per  cubic  foot 

One  pound  of  water  is  equivalent  to  7,000  gr.;    therefore  it 
7,000 

would  require  or  2,800  cubic  feet  of  air  under  the  above 

2.6 
conditions  to  absorb  without  rendering  invisible  the  vapor 
formed  by  the  evaporation  of  one  pound  of  water.  It  is  there- 
fore evident  that  a  renewal  of  air  is  absolutely  necessary  to  the 
prevention  of  visible  vapor,  and  that  under  the  above  conditions 
2,800  cubic  feet  of  air  must  be  applied  for  each  pound  of  water 
evaporated. 

Suppose  that  the  external  air  be  at  a  temperature  of  30\  and 
that  a  common  exhaust  fan  be  introduced  to  remove  the  air 
from  the  room  at  the  rale  of  2,800  feet  for  each  pound  of  water 
evaporated,  and  further  suppose  that  the  vats  and  tubs  are  un- 
covered, so  that  there  is  a  free  discharge  into  the  atmosphere. 
The  only  source  of  supply  of  air  under  ordinary  conditions  is 
that  incident  to  leakage  round  windows  and  doors,  and  through 
crevices,  and  from  these  sources  must  the  fan  draw  its  supply. 
The  natural  result  of  the  admission  of  cold  air  to  a  warm  room 
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is  the  raising  of  the  temperature  of  the  admitted  air.  and  the 
cooling  of  the  temperature  within  the  room,  but  such  change 
in  temperature  is  not  equable  throughout  the  room,  the  coldest 
air  being  found  at  the  points  of  ingress. 

If  for  instance  with  the  external  temperature  at  30^  and  the 
internal  temperature  at  70'-,  the  air  at  or  near  the  points  of 
admission  have  a  temperature  of  only  50°,  the  air  will  have  a 
capacity  of  only  4  gr.  of  moisture  per  cubic  foot.  In  other 
words,  it  will  not  take  up  as  much  as  the  air  at  70"  actually 
holds  when  saturated  to  only  70\  That  is,  a  temperature  of 
50°  is  below  the  dew  point  of  the  atmosphere  existing  within 
the  building,  and  the  vapor  immediately  becomes  visible.  lu 
other  words,  the  more  air  removed  by  the  fan,  the  greater  must 
the  inward  leakage  be,  and  the  worse  will  be  the  conditions  as 
regards  the  presence  of  vapor. 

It  is  evident  from  the  above  that  steam  cannot  be  removed, 
but  that  it  must  be  prevented,  and  that  success  can  therefore 
only  be  attained  by  the  adoption  of  other  means  in  the  form  of 
some  device  for  suppljing  volumes  of  air  at  a  temperature 
higher  than  that  of  the  room. 

The  simplest  means  of  preventing  steam  is  to  increase  the 
temperature  of  the  room  itself,  at  the  same  time  that  a  reason- 
able circulation  of  air  is  secured.  If,  for  instance,  the  atmos- 
phere of  70°  temperature  and  70'  humidity  previously  assumed 
be  heated  to  80'%  the  air,  although  still  containing  5.5  gr.  of 
moisture  per  cubic  foot,  will,  because  of  the  higher  tempera- 
ture, possess  greater  capacity  for  absorption.  Saturated  air  at 
80°  contains  11  gr.  of  moisture  per  cubic  foot,  or  11  —  5.5  =  5.5 

7,000 

gr.  can  be  taken  up.     That  is  to  say,  ,  or  1,273  cubic  feet 

5.5 
of  air,  will  be  required   to  absorb  the   vapor  caused  by  the 
evaporation  of  one  pound  of  water. 

If,  however,  the  air  be  heated  to,  say,  130=,  before  delivery 
to  the  room,  it  will  contain  less  than  10  per  cent,  of  its  carrying 
capacity.  Its  avidity  for  moisture  will  therefore  be  great,  and 
it  will  readily  absorb  all  vapor  with  which  it  comes  in  contact. 
If  with  such  absorption  its  temperature  be  maintained  suffi- 
ciently above  the  dew  point,  no  more  vapor  will  be  visible. 

The  B.  F.  Sturtevant  Co.,  of  Boston,  Mass.,  to  whom  we 
are  indebted  for  the  foregoing  statement  of  conditions,  have 
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made  this  a  subject  of  careful  study  and  build  upon  this  prin- 
ciple a  type  of  hot  blast  heating  apparatus  which  consists 
primarily  of  an  exhaust  fan  with  proper  means  for  driving 
the  same,  a  steam  pipe  heater  enclosed  in  a  steel  plate  jacket 
through  which  the  air  passes  in  the  process  of  heating,  and  a 
system  of  ducts  through  which  it  is  delivered  to  its  various 
points  of  destination.  The  heater  is  designed  to  utilize  either 
live  or  exhaust  steam,  and  may  be  arranged  to  throw  in  any 
desired  number  of  sections  to  secure  any  desired  temperature. 
By  means  of  an  apparatus  of  this  type,  as  applied  in  a  dye- 
house  or  building  devoted  to  similar  uses,  it  is  evident  that 
large  volumes  of  air.  tempered  to  the  proper  degiee.  can  be 
delivered  and  distributed  so  as  to  both  heat  and  ventilate,  and 
at  the  same  time  readily  absorb  and  render  invisible  all  moist- 
ure which  may  be  present  in  the  atmosphere  or  may  be  gen- 
erated in  the  processes  which  are  carried  on  within  the 
building. 

Its  general  introduction  and  use  as  a  substitute  for  crude 
and  unsrientiflc  methods,  simply  depends  upon  a  realization  of 
its  adaptibility.  and  the  principles  upon  which  it  operates. 

WEAVING  MATERIAL. 

Dr.  Schams,  in  his  book,  classifies  the  weaving  materials  as 

1.  Material  which  consists  of  short  fiber  or  hair,  which  by 
bringing  together  and  twisting  are  adapted  to  the  producing 
of  weaving  thread. 

2.  Threads  which  are  found  in  nature  as  such. 

3.  Material  which  by  pulling  out  or  stretching  forms  a 
thread. 

The  first  group  are  usually  denominated  spinning  fibers,  and 
are  by  far  the  most  important.  They  comprise  wool,  cotton, 
flax.  hemp.  jute,  ramie,  asbestos,  cocoa  and  bourett  silk. 

To  the  second  classification  belongs  silk  Gr^ge,  organzine 
and  tram. 

The  third  class  find  representatives  among  spun  glass,  min- 
eral wool,  gold  and  silver  filament,  and  finally  the  artificial 
silk. 

He  gives  also  another  classification  as  possible:  namely, 
fibers  from  (a)  vegetable  origin,  as  cotton,  flax,  hemp,  jute,  net- 
tle. New  Zealand  flax,  Manila  hemp,  aloe  hemp,  broom,  rubber, 
straw,  wood  fiber,  etc. 
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(b)  Fibers  from  animal  kingdom,  as  ■wool,  hair  and  silk. 

(c)  From  the  mineral,  as  asbestos,  glass  and  metals. 

(d)  Finally  the  fibers  derived  from  chemical  products,  as 
artificial  silk.     The  latter  is  the  better  classification. 

All   plant   fibers   are   cell   structures,   and   cellulose  is   the 
foundation.     Different  plants  are  made  by  the  difference  in  the 
binding  material,  for  example,  wood  substance,  gum  ajid  the 
like.     This  binding  material  renders  the  fiber  either  immedi- 
ately available,  or  available  after  a  more  or  less  costly  prepara- 
tion.    For  instance,   cotton   is   practically  free  from   dye-sub- 
stance, whereas  jute  and  cocoanut  fiber  must  be  set  free  by  long 
treatment.     The  class  can  be  subdivided  into 
seed  fiber,  as  cotton, 
branch  fibers, 
leaf  fibers, 
fruit  fibers. 
The  fiber  is  classified  according  to  its  length  and  fineness; 
it  sometimes  attains  a  length  of  55  m.  m.  but  these  are  excep- 
tions, and  the  species  appearing  in  commerce  are  generally  9-3S 
m.  m.  long.     The  average  length  of 
Bengal  is  9.15  m.m. 

Smyrna.  Sicilian.  Manila.  Senegal  is  16-22  m.  m. 
Short  Georgia.  New  Orleans.  Dhollerab,  18-22  m.  m. 
Bourbon.  Castellamare.  Jamaica.  Bombay,  20-28  m.  m. 
Bahia.  Martinique,  Guadeloupe.  Cayenne.  27-34  m.  m. 
Louisiana,  Carolina.  Pernambuco.  32-38  m.  m. 
Mako.  Galena.  Singapore.  34-38  m.  m. 
In  consideration  of  this  variety  of  lengths,  cotton  is  divided 
into  long  and  short:  the  long  fibers  comprise  those  sorts  that 
are  not  longer  than  20  m.  m..  the  short  fibers  comprise  those 
which  are  not  less  than  20  m.  m.  long. 

The  fineness  of  the  fiber  is  measured  according  to  its 
breadth,  which  varies  from  0.014  to  0.028  m.  m.:  the  long  sorts 
are  mostly  0.021  wide,  while  the  short  cotton  is  mostly  over 
0.021  wide. 

The  long  Georgia  or  Sea  Island  is  known  as  one  of  the 
longest  and  at  the  same  time  fine  sort.  It  is  followed,  with 
reference  to  its  general  value,  by  the  Egyptian  cotton,  after 
this  the  South  American  and  West  Indian,  theji  the  cotton 
from    the    other    North    American    States,    furthermore    the 
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Chinese,  finally  the  East  Indian,  South  Russian  and  Macedonian 
cotton. 

With  reference  to  the  amount  of  cotton  produced  the  com- 
parison is  as  follows:  North  America,  Elast  India.  South 
America  and  West  India,  Eg>-pt.  North  Africa  (Algeria,  Mor- 
occo, Tunis).  China,  Japan,  Asiatic  Turkey.  South  Russia.  Ger- 
man East  Africa,  European  Turkey,  South  Europe. 

Stem  fibers,  or  branch  fiber,  comprise  flax.  hemp,  jute, 
ramier,  etc. 

Flax.  Linum  UsitatissiniKui,  is  an  annual  growing  to  a  height 
of  60-90  centimeters.  It  is  cut  down  or  pulled  from  the  ground 
as  soon  as  it  begins  to  turn  yellow  where  the  stem  leaves  the 
ground.  If  the  plant  is  fully  ripened,  the  quality  of  the  fiber 
is  diminished.  The  plant  is  dried  and  then  retted,  which  is 
tantamount  to  saying  that  it  is  rotted.  In  this  way  the  fiber 
is  forced  from  the  wood  fiber,  which  amounts  to  70-80  per  cent, 
of  the  plant. 

Hemp  is  an  annual  plant  growing  to  a  height  of  from  70 
centimeters  to  3  meters.  The  major  part  of  hemp  is  raised  in 
Russia,  though  the  finest  grade  is  grown  in  Italy.  Other  good 
marks  are  the  hemp  from  Grenoble  (France)  and  the  Alsatian 
and  Baden  hemp.  In  Prussia  and  Austria  (Hungary)  hemp  is 
also  cultivated.  In  North  America  the  cultivation  of  hemp 
has  recently  been  taken  up.  The  hemp  is  retted  similarly  to 
flax. 

Jute  is  an  annual,  growing  in  the  East  Indies,  and  is  retted 
as  flax  and  hemp.  Calcutta  exports  very  large  amounts  and 
the  demand  has  so  increased  that  it  is  being  more  and  more 
planted  in  the  United  States — Georgia,  Florida,  Louisiana  and 
Texas. 

Ramie  fiber  or  China  grass  is  native  of  China,  Japan  and 
India.  Schams  states  that  it  grows  wild  in  Germany.  The 
fibers  possess  a  superb  silk-like  gloss  and  sheen,  but  they  are 
not  readily  isolated.  Specially  trained  help  is  a  prerequisite  to 
success  in  producing  ramie.  The  plant  can  be  successfully 
grown,  and  it  is  but  a  question  of  time  when  the  fiber  will  be 
much  more  in  use  than  to-day.  The  plant  is  a  perennial  grow- 
ing about  2  or  3  meters  in  height.     The  fiber  is  not  retted  out. 

Other  fibers  which  have  their  origin  in  the  stems  are  men- 
tioned. 

From  the  plant  leaves  come  certain  fibers.     First  the  sisal 
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hemp,  which  is  grown  in  Mexico  and  Florida.  In  South 
America  this  plant  serves  for  the  making  of  ropes.  In  Mexico 
paper  has  been  made  from  it. 

Manila  hemp  is  from  a  plant  about  4  meters  in  height,  hav- 
ing leaves  which  may  be  2^/^  meters  in  length  and  %  meter 
breadth.  For  the  manufacture  of  ship  ropes  the  Manila  hemp 
is  specially  well  adapted.  From  the  Philippines  there  comes 
a  fiber  called  Pinastoff.  which  is  a  very  fine  product. 

Fibers  from  the  fruit  are  few  in  number.  The  cocoanut  is 
about  the  only  one.  The  shell  of  the  cocoanut  Is  soaked  in  sea 
water  several  months,  and  then  the  fiber  is  obtained  by  break- 
ing and  washing.  There  is  a  use  for  the  fiber  in  certain  car- 
pets, mats,  etc. 

Animal  Fibers. — First  is  wool  and  hair.  Second  is  silk. 
Wool  and  hair  are  differentiated  by  noting  whether  or  not 
there  is  a  curling.  Sheep,  camels,  vicunam.  llama,  alpaca.  An- 
gora goat  and  Cashmere  goat  are  among  the  products. 

Schams  states  that  there  are  120  kinds.  He  places  the 
Merino  sheep  as  the  best.  This  sheep  was  brought  by  the 
Arabians  to  Spain  in  the  eighth  century.  Other  European 
countries  produced  different  grades,  among  which  are  the 
electorals,  cheviots,  negretti,  rambouillet,  southdowns,  etc. 
The  essential  feature  of  wool  is  the  plates  of  irregular  edge 
which  make  the  felting  possible.  Merino  wool  has  these  plates 
the  entire  circumference  of  the  hair,  while  2-4  plates  to  a  ring 
are  necessary  in  other  grades.  The  principal  constituent  is  the 
Hornstoff  (keratin). 

The  length  of  fiber  differs  according  to  the  race  or  breed,  the 
climate,  and  the  exposure  to  which  the  animal  has  been  sub- 
jected; also  dependent  on  whether  the  shearing  has  occurred 
once  or  twice  during  the  year.  Finest  grades  are  even,  while 
poor  grades  are  more  or  less  flattened.  For  example  the  fiber 
from  Polen,  Walachei,  Greece,  etc.,  is  almost  like  a  ribbon. 

Among  the  artificial  wool  Schams  mentions  mungo,  shoddy 
and  extracts. 

Mungo  is  obtained  from  fulled  goods,  etc.  Cuttings  from 
tailor  shops  are  known  as  New  Mungo,  while  Old  Mungo  is 
derived  from  worn  out  rags.  EJxtract  wool  is  obtained  from 
half-wool  goods  by  carbonizing  in  any  of  the  methods  which 
may  be  applied.     Sulphuric  or  muriatic  acids  and  certain  chlor- 
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ides  may  be  used.     Shoddy  is  often  used  to  be  mixed  with  wool 
of  good  length,  and  it  is  then  not  so  easy  to  discriminate. 

FLAX. 

The  Consular  Reports  speak  of  a  large  spinning  and  weav- 
ing establishment  in  Cork,  employing  eight  hundred  workmen. 
Since  there  are  numerous  grades  of  yarn,  they  import  flax 
from  all  quarters  of  the  globe — Russia,  France,  Belgium,  etc. 
The  French  flax  is  the  finest,  while  the  Russian  is  coarse  and 
strong.  It  is  said  by  these  manufacturers  in  Cork  that  America 
is  their  best  market;  and  it  would  seem  as  though  the  United 
States,  with  its  infinite  variety  of  soil  and  climate,  could  have 
its  own  flax  industry.  In  this  connection,  the  remarks  made 
by  the  director  of  the  Agricultural  Experiment  Station  of 
California  is  apropos.  "Jute  does  not  make  a  sufficient  growth 
for  practical  purposes  in  any  part  of  the  State,  and  the  fiber  is 
of  too  low  value  to  be  profitably  grown  and  cleared  here.  Cot- 
ton can  be  successfully  grown  in  the  great  valley,  and  produces 
a  very  superior  fiber,  for  which  the  Oakland  Cotton  Mills  have 
offered  an  advance  of  2  cents  per  pound  over  the  price  of  Liou- 
isiana  cotton  delivered  here. 

"Ramie  can  be  grown  successfully  in  the  great  valley  and 
in  the  warmer  valleys  of  the  coast  range,  making  from  3  to  4 
cents  annually  on  strong  land.  We  have  grown  for  many 
years  a  number  of  varieties  of  flax,  both  for  seed  and  fiber,  and 
we  find  for  it  a  considerably  wider  range  than  for  ramie,  and 
excellent  quality  both  of  fiber  and  seed  when  grown  for  each 
separately. 

"Hemp  has  at  least  an  equally  great  range  of  successful 
cultivation,  with  excellent  quality. 

"The  same  is  true  of  New  Zealand  flax  and  of  esparto  grass, 
which  has  been  on  our  distribution  list  for  many  years.  As 
for  silk,  its  quality,  as  produced  in  California,  has  been  repeat- 
edly tested  and  found  to  be  excellent." 

HEMP. 

The  Mexican  Herald  is  authority  for  the  statement  that 
Mexico,  or  rather  the  State  of  Yucatan,  leads  all  the  world  in 
henequin  (hemp)  production. 

The  Manila  hemp,  so  much  of  which  is  used  in  the  United 
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States,  and  for  whicb  the  Tacatan  heneqnin  is  now  being  sub- 
stituted, is  the  product  of  a  ^ecies  of  hanan^  and  called  bj 
the  natives  ""abaca."  The  plant  throws  up  a  cluster  of  leafy 
stalks  to  a  height  of  from  20  to  30  feet,  and  these  spread  out  at 
the  top  into  a  huge  crown  of  leaves.  When  the  abaca  plant  is 
three  years  old  it  is  cut  down  and  the  stalk  torn  into  stripe. 
TSliile  still  fresh  these  strips  are  drawn  between  a  knife  and  a 
wooden  block  and  the  soft  cellulose  matter  remored.  The  fiber 
is  then  hung  up  to  dry  in  the  open  air  until  it  is  fit  for  use. 
Each  stalk  yields  about  one  pound  of  fiber,  and  two  natires 
between  them  will  turn  out  about  25  pounds  a  day.  Manila 
rope  is  made  from  the  outer  fiber,  which  is  hard  and  strong. 
The  weaker  but  much  softer  fibers  of  the  inside  are  manufac- 
tured into  various  articles  of  native  drees. 

JTTE. 

The  Textile  Manufacturer  says  that  a  firm  of  Dundee  bleach- 
ers has  a  new  proc-ess  for  improving  the  color  of  jute.  The 
method  consists  in  immersing  the  jute  in  phosphoric  acid  which 
has  been  diluted  to  the  required  extent.  Diluted  oxalic,  sul- 
phuric, muriatic  or  hydrochloric  acids,  or  any  diluted  combina- 
ti<m  of  these,  or  a  diluted  eombination  of  three  acids  with  phos- 
phoric acid,  may  be  used.  The  acid  may  be  of  50  p»-  cent, 
strength — viz..  50  per  cent,  acid  and  50  per  cent,  carrying  agent; 
and  this  may  be  used  in  the  proportion  of  one  part  cby  weight) 
to  25i*  parts  t  by  weight)  of  water.  The  sulphuric  acid  may  be 
of  ordinary  strength,  say  150"  Tw.  at  60=  F..  and  it  may  be 
used  in  the  proportion  of  one  part  (by  weight)  to  300  parts 
(by  weight)  of  water.  The  oxalic  acid  may  be  used  in  the 
proportion  of  one  part  iby  weight)  to  300  parts  (by  wei^t)  erf 
water.  The  muriatic  or  hydrochloric  acid  may  be  used  in  the 
pit^ortion  of  one  pan  (by  weight)  to  3«)0  parts  (by  weight)  of 
water.  Time  of  immersi(Mi  of  the  fiber  for  all  the  acids,  one 
minute.  Acids  of  greater  or  lees  strength  than  the  above  may 
be  used,  or  the  dilutions  may  be  stronger  or  weaker  than  the 
aboTe,  or  the  time  of  immersion  <rf  the  fiber  may  be  lengthened 
or  shortoaed. 

FIBER  FROM  TURF. 

A  German  patent  covers  a  process  for  the  production  of 
fiber  from  turf  and  the  method  is  to  boil  in  alkalies,  dry  and 
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hackle.  The  fibers  are  treated  with  acids,  which  alters  starches 
to  sugar,  and  decomposes  albumen.  A  fermentation  is  then 
induced  to  change  the  sugars  to  alcohol  and  carbonic  acid, 
then  washed,  treated  with  an  agent  to  remove  fatty  compounds, 
again  treated  with  dilute  acids  or  alkalies,  washed  and 
bleached. 

ARTIFICIAL  COTTON  FROM  FIR  WOOD. 

United  States  Consul  Mahiu,  of  Reichenberg,  under  date 
of  April  21,  1899,  quotes  an  account  in  a  local  newspaper  of  a 
process  for  making  artificial  cotton  from  the  wood  of  the  fir 
tree.  It  appears  that  the  wood  is  reduced  to  thin  shavings, 
which  are  placed  in  a  washing  apparatus,  exposed  to  the  influ- 
ence of  steam  for  ten  hours.  They  are  then  subjected  to  a 
strong  preparation  of  sodium  lye  and  are  heated  under  great 
pressure  for  thirty-six  hours.  The  wood  is  now  changed  to 
pure  cellulose,  and  to  give  this  a  greater  resisting  power  some 
castor  oil,  casein  and  gelatin  are  added.  The  substance  is 
then  put  into  an  apparatus  and  made  into  threads,  which  are 
reeled.     The  article  concludes: 

"Artificial  cotton  can  be  produced  so  cheaply  that  the  genu- 
ine article  can  hardly  compete  with  it.  and  one  cannot  say  that 
it  is  a  sham,  for  it  is  composed,  exactly  as  the  natural  cotton, 
of  pure  cellulose." 

Mr.  Mahin  adds:  "In  a  country  such  as  this,  where  forests 
of  fir  trees  abound  and  are  made  perennial  by  constant  replant- 
ing as  the  large  trees  are  cut  down,  and  where  all  the  cotton 
used  in  the  numerous  factories  must  be  brought  from  far  India 
and  the  United  States,  such  a  device  should  be  profitable." 

TEASEL  GROWING  IN  EUROPE. 

A  number  of  consular  reports  have  recently  been  received 
on  the  cultivation  of  teasels  in  France,  Germany  and  England. 
This  plant,  the  dried  seed  pods  of  which  are  widely  used  in 
finishing  woolen  goods,  is  a  biennial  of  the  thistle  family.  Its 
home  is  southern  Europe;  but  the  cultivation  has  greatly 
diminished  in  late  years,  the  steel  brush  having  taken  its  place 
in  certain  grades  of  goods.  Its  use  is,  however,  still  considered 
absolutely  necessary  in  the  finer  qualities  of  cloth,  the  steel 
brush  machine  being  employed  only  for  the  lower  grade  of 
goods,  where  the  mixture  contains  much  cotton. 
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The  cnltiTatiOD  of  the  teasel  in  Austria  and  Gennacj 
amounts  to  about  laO.OOO.OOO  to  160,000,000  heads  per  year.  In 
former  years  the  market  value  ol  the  German  teasel  plant  was 
from  fire  to  six  marks  (|L19  to  fl.42>  per  thousand;  now  it  is 
from  2^  to  3  marks  ia9  to  71  cents),  and  naturally  the  num- 
ber of  teasel  farmers  is  greatly  reduced.  The  southern  FYance 
or  Avigncm  teasel,  raised  near  SL  Remy  and  also  in  the  depart- 
ment of  Vancluse,  is  Car  superior  to  the  one  raised  in  southern 
Germany,  on  account  of  the  hardness  and  durability  of  the  sin- 
gle hooks  and  teeth,  owing  to  its  greater  mineral  percentage. 

The  plant  requires  two  years  in  which  to  mature.  In  the 
early  part  of  the  second  year,  when  the  plant  has  shed  its 
leaves,  the  stalk  is  cut  to  within  <me  inch  of  the  ground.  From 
this  grow  the  side  branches,  on  which  the  real  thistle  head  is 
found.  In  the  spring  ot  the  second  year,  the  stalk  derelops, 
and  three  or  four  ringed  growths  appear;  from  these  spring 
branches,  which  bear  the  bloiMn  or  thistle  head. 

The  plant  b^ins  to  bloom,  from  the  top  downward,  about 
the  end  of  June  or  first  erf  July.  When  the  bloom  crown  is 
about  one-fourth  opened,  the  plant  is  ripe  and  it  is  then  cut. 
This  is  gmerally  done  about  the  end  of  July  or  first  of  August. 
The  crop  must  be  harvested  with  great  rapidity  or  the  thistle 
will  lose  its  color  and  dasticity,  and  will  not  be  prime  for  the 
maiket,  and  the  work  must  be  undertaken  only  in  arv  weather. 
Different  methods  are  employed  for  drying  the  pods.  In 
France  the  stalk  is  cut,  but  not  quite  through,  so  that  the 
thistle  tops  hang  to  and  dry  on  the  stalk;  for  this  reason,  they 
are  better  cured  and  much  more  elastic  and  toug^  than  in  Ger- 
many. In  Germany,  the  custom  is  to  dry  the  thistle  in  ovens. 
In  this  process  the  heads  are  thinly  scattered  on  a  well-aired 
surface.  Particular  attention  must  be  given  to  the  manner  in 
wiuch  the  thistle  head  is  placed  for  drying,  as  no  thistle  should 
be  on  top  of  another.  Another  method  is  to  dry  the  thistle  iu 
sheds,  about  twelve  feet  hi^,  with  sides  built  of  slats.  2ind  with 
seren  or  oght  shelves  or  compartments  on  which  the  thistles 
are  placed.  The  drying  takes  about  fourteen  days,  and  the 
seeds,  throo^  this  process,  are  liberated  from  the  head  and 
fall  ouL  The  teasels  used  in  Kngland  are  now  exclusively  of 
British  and  French  origin,  although  some  were  formerly 
rec«ved  from  the  United  States.  In  specia]ly  favorable  sea- 
sons for  their  growth  in  Kngland,  the  English  teaael  has  no 
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superior:   but  in  average  seasons,  the  Englisli  and  American 
are  quite  similar,  both  being  somewhat  softer  than  the  French. 

METRIC  CONGRESS  AT  PARIS  IN  1900. 

The  uniform  numbering  of  textile  fibers  is  of  great  Impor- 
tance to  the  textile  manufacturers  of  the  world.  At  present 
many  different  rules  are  in  use,  all  absolutely  dissimilar. 

In  France,  the  cradle  of  the  metric  system,  the  numbering 
"kilometrique"  is  only  in  use  for  cotton  thread  and  "bpurre  de 
sole."  Chaos  reigns  in  the  international  numbering  of  thread. 
Uniformity  in  this  matter  would  immensely  simplify  the  tech- 
nique of  the  textile  industry. 

This  question  has  for  a  long  time  occupied  the  attention  of 
those  engaged  in  this  industry.  It  was  the  subject  of  investi- 
gation at  five  successive  congresses,  held  at  Vienna  in  1873.  at 
Brussels  in  1874,  at  Turin  in  1875,  and  at  Paris  in  1878  and  1889. 
It  is  intended  to  study  this  subject  again  at  the  international 
exposition  to  be  held  at  Paris  in  1900. 

At  all  the  former  congresses  progress  was  made,  but  no 
practical  result  has  yet  been  obtained.  England  places  goods 
in  foreign  markets  that  are  not  numbered  and  manufactured 
according  to  the  metric  system,  and  it  is  also  permitted  to  be 
done  in  the  United  States.  Our  country  is  making  strenuous 
and  successful  efforts  to  compete  with  other  nations  for  for- 
eign trade  in  merchandise,  and,  a.s  our  capacity  to  produce 
is  almost  unlimited,  it  would  seem  that  our  textile  manufac- 
turers should  be  well  represented  at  the  above-named  congress 
in  Paris  in  1900. 

If  the  exporters  of  the  United  States  will  employ  the  metric 
system,  they  will  be  able  to  offer  their  wares  to  foreign  buyers 
and  consumers  in  the  weights  and  measures  to  which  they  are 
accustomed. 

TABLES. 

The  entire  metric  system  of  weights  and  measures  is  based 
upon  a  fundamental  unit  called  a  meter,  which  is  the  ten-mil- 
lionth part  of  the  distance  from  the  equator  to  the  pole,  and  is 
the  principal  unit  of  linear  measure. 

The  are,  or  unit  of  square  measure,  is  a  square  whose  side 
Is  10  meters. 

The  stere,  or  unit  of  cubic  measure,  is  a  cube  whose  edge  is 
a  meter. 
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The  liter,  or  anit  of  all  measures  of  capacity,  is  a  cube  whose 
edge  is  the  tenth  of  a  meter. 

The  gram,  or  unit  of  weight,  is  ihe  weight  of  a  cube  of  pure 
water  at  its  greatest  density,  the  edge  of  which  Is  the  hundredth 
part  of  a  meter. 

KT.KifKNTS  OF  THE  SYSTEM. 
EJemetUs  of  tlu  System. 


Leoerh. 

;.| 

Surface.         Oapacirr. 

Weight. 

XotatSon. 

Mrnameter. 
Kflomeler. 

Deeameler- 

Deameler. 
Oentimeter. 
imiimeter. 

Hectare. 
Decare. 

Are. 

Centiare. 

KDoliter. 

Hectoliter. 

Decaliter. 

LUrr. 

Deeilita-. 

Oeatiliter. 

Minaiter 

Metrician. 

Vfnintal 

Myiiaexam. 

EiloeraiB. 

iHectofsram. 

iDeeaeiaiD. 

j       O— . 

Decigram. 
Oentigrani 

100.00* 
MLOOO 

■•s 

M 

1 
.1 

a 

.001 

Linear,  or  Ljong.  Pleasure. 


Meters      Inclies. 


Feet. 


Tatte. 


Mmnneter.. 
Oeminieter 


in 


JSeESi 


Met«- 

Decameter.. 
Hectometer. 
KDometer... 
MjiiaTtfT 


1 

M 

100 

1.000 

10,009 


3937 
•»37 


.OOMO 


StflOB! 
390838 
3LS3L833 


IjOOmi 

lojoni 
ifl».oni 

1/V3.611 


MJlea. 


.WC06 


.ooa« 

MBOR 
6.2I37 


"atSrineheaistheleealBDedequiiTaleMt  of  the  meto- in  the  United 
Tbe  exact  eqatvalent  is  90  3<0i9  inches. 

:^quari  Measure. 


States. 


Mfmare 

OoBtlare,  or  sqfoare  meter. 

Declare 

Are.  or  square  decameto-. 

Decare  ...    

Hecrare   


Square      Square 
Meters.      IiMites. 


Square 
Feet. 


Square 
Taids. 


.1 


1 

10 

ICO 

1,000 

10,000 


lae 

IJQO 


io.:6i 

107  61 
1.0».4 


.1196 
1.196 
1190 
119.6 
1.196 


jOOM 
.0317 


A  aquare  ceiiliii>rlwf 
sqaar<>  inebea.  and  a  aqoare 


agnare 
l).K6flqn 
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Cubic  Measure. 


Cubic 
Jleters. 

Cubic 
Tnches. 

Cubic 
Feet. 

Cubic 
Yards. 

Millistere,  or  cubic  decimeter. . 
Cenristere 

.001 
.01 

.;' 

100 

6^023 
610.23 

.035314 
35314 
3.5314 
•  5  314 
353.14 

01308 

.1308 

stere  or  cubic  meter 

1.308 

13.06 

130.8 

Measure  of  Capaa 

yy- 

Liters. 

.001 
.01 
I 
1 
10 
100 
1.000 
lO.COO 

cS;'„"ji|Q»"«- 

Qallons. 

Bushels. 

Milliliter,  or 
Centiliter 

cubic  centimeter. . 

.0:i38 
338 
3:« 
33  8 
338 


.00106 
01057 
.10567 
1.0567 
10.507 
100.67 

■";o6264 
.02642 
.26417 
2  6417 
26.417 
264.17 
2,641.7 

Deciliter  .. 
Liter,  or  cu 
Decaliter.  . 
Hectoliter  . 

3ic  decimeter 

-    ■ 

002838 
.028377 
.28;5774 
2.83774 
28.3774 

:::::::::::: 

283.774 

A  liter  is  the  weight  of  a  kilogrram  of  water  at  its  maximum  density. 


IVf/^Ai. 

Grams 

Grains. 

.01543 

.  15432 

1  .V4324 

15.432*; 

l.M  *2:r.G 

I,.>1.3.2:i'-.(^» 

l.'j.432.:«639 

Ounces 
\voird  jpois 

Pounds 
Avoirdupois 

Tons  of 

2,240 
Pounds. 

Milligram..   

Centigram 

Decigram 

.001 

.01 

.1 

1 

10 

100 

1.000 

10.001) 

100,000 

1,(H)0,(>00 

.003.5 

,0358 

3.5274 
3.5.274 



Gram. 

Decasram 

.0022 

.0220 

.22046 

2  204»;2 

22  0462 

220.462 

2,-204.62 

Hectogram. 

Kilogram 

Myrlagram 

Quintal 

Uillier,  or  tonne. 

■".660984 
.009842 
.09&42 



.9812 

GLAUBER'S  SALTS  NOT   AN  ADULTERATION. 

It  will  be  found  that  nearly  al  coal-tar  colors  are  mixed  with 
more  or  less  dextrine,  Glauber  salts,  etc.  But  unless  this  is 
done  in  excess,  it  cannot  be  considered  to  be  a  sophistication  of 
the  dye.  because,  when  a  dye  is  manufactured,  the  same  par- 
ticular shade  is  not  secured  with  exactitude  in  the  process  of 
manufacture.  Difference  of  temperature,  differences  in  the 
original  substances  used  and  other  conditions,  such  as  slight 
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impurities,  etc..  will  alter  the  shade  obtained  in  the  manofac- 
true  of  the  dye.  Xow,  for  the  reason  that  the  dyer  needs  to  be 
sure  that  there  is  little  or  no  variation  among  his  dyestuffs.  the 
color  manufactories  undertake  to  reduce  the  coloring  strength 
of  each  light  to  an  average  type  or  standard.  This  is  done  by 
the  addition  of  such  things  as  dextrine.  Glauber's  salts,  etc. 

PURCHASING  ALKALI. 

Soda  ash  goes  under  the  names  of  alkali  in  some  places, 
bleach  in  other  places,  soda  ash  in  other  places,  but  as  car- 
bonate of  soda  in  the  laboratory.  All  woolen  manufacturers 
ijse  large  quantities,  perhaps  the  principal  use  being  the  scour- 
ing of  wool.  Pearl  ash  or  potashes  are  preferred  by  certain 
manufacturers  and  condemned  by  others.  Soda  ash  as  ordi- 
narily purchased  is  of  varj-ing  qualities.  The  laboratory  has 
had  samples  running  all  the  way  from  57  per  cent,  alkaline 
strength  down  to  half  strength.  As  a  rule  manufacturers  say 
that  there  is  no  economy  to  be  effected  in  purchasing  alkali, 
because  the  price  is  so  small.  It  is  true  that  the  economy  is 
not  large  where  relatively  small  quantities  are  purchased,  but 
where  a  large  shipment  is  to  be  paid  for.  in  the  course  of  a 
year  a  good  many  dollars  can  be  kept  on  the  credit  side  of  the 
ledger.  The  Virginia  Alkali  Works,  which  is  now  in  active 
operation,  is  putting  out  a  good  alkali,  but  we  have  not  yet 
seen  full  strength.  By  full  strength  we  mean  the  theoretical 
58  per  cent.  Indeed,  among  all  the  samples  which  the  labora- 
tory has  analyzed.  5S  per  cent,  was  never  attained.  Where  the 
alkali  runs  short  1  per  cent,  or  even  2  per  cent,  in  individual 
cases,  it  is  not  worth  the  while  to  make  any  serious  complaint. 
\^'here  the  sample  runs  5,  7.  or  even  8  per  cent,  short  of  what 
the  manufacturer  pays  for.  however,  the  said  manufacturer  is 
entitled  to  make  a  complaint. 

The  Pennsylvania  Railroad,  which  purchases  125.000,000 
worth  of  goods  annually,  has  developed  a  most  complete  and 
perfect  system  for  the  analysis  and  testing  of  supplies  bought 
by  them.  Not  all  of  this  enormous  purchase  of  $25,000,000 
worth  is  analyzf-d:  indeed,  it  cannot  all  be  analyzed.  Every 
laboratory  of  the  Pennsylvania  Railroad  analyzes  annually 
goods  representing  a  purchase  aggregating  to  |7.000.fK)0.  The 
system  as  developed  by  this  corporation  is  to  buy  by  specifica- 
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tion.  That  is  to  say.  when  they  wish  to  purchase  soda  ash, 
they  will  send  a  printed  letter  to  the  dealers  in  soda  ash,  and 
ask  for  samples  and  prices.  'Hxe  best  sample,  taking  Into  con- 
sideration the  price,  is  then  ordered,  and  then  a  sample  of  the 
shipment  is  analyzed,  to  see  if  it  corresponds.  This  subject  is 
treated  in  Vol.  I.,  pp.  128-132  of  the  Year  Book,  and  speci- 
fications are  given. 

TO  DEODORIZE  PETROLEUM  OR  BENZINE. 

To  mask  the  unpleasant  odor  of  petroleum,  etc.,  an  addition 
of  1  per  cent,  of  amylacetate  is  recommended.  To  destroy  the 
smell  of  benzine,  and  at  the  same  time  render  the  benzine  color- 
less. Berningpr  proceeds  as  follows:  "To  a  mixture  of  ^A  litre 
of  sulphuric  acid  and  1.75  litres  of  water,  add,  after  cooling.  30 
grams  of  potassium  pejmanganate;  next  mix  with  4. .5  litres  of 
benzine,  and  allow  to  stand  for  twenty-four  hours,  shaking 
occasionally.  After  this  period  the  benzine  is  lifted  off  and 
agitated  for  several  hours  with  a  solution  of  7.5  grams  of  po- 
tassium permanganate  and  15  grams  of  sodium  carbonate  in  1 
litre  of  water.  The  separating  benzine  is  said  to  be  odorless 
jwid  colorless,  without  having  to  be  again  distilled. 

BENZOL   (BENZENE)   AND  PETROLEUM   (BENZINE). 

The  difference  between  benzol  and  petroleum  can  some- 
times be  shown  by  the  addition  of  a  small  piece  of  iodine  tu 
the  liquid:  the  petroleum  will  change  to  a  violet,  whereas  the 
benzol  will  become  red. 

LAKES. 

Blanc  Fixe,  heavy  spar,  zinc  white,  white  lead,  kaolin,  gyp- 
sum, argillaceous  earth,  lime,  are  used  to  produce  lakes. 

Blanc  fixe  is  good  base,  giving  bright  and  pure  tones,  but 
costs  too  much  for  most  purposes. 

Heavy  spar  is  the  most  common  base. 

Zinc  white  and  white  lead  are  not  frequently  used.  They 
are  good,  but  are  of  a  high  price. 

Kaolin,  also  called  China  clay,  is  frequently  employed. 

Gypsum  furnishes  an  excellent  base.  The  artificially  preci- 
pitated product  is  better  than  natural  gypsum.  It  is  obtained 
as  a  waste  product  in  .several  chemical  industries. 
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Argillaceous  earth  can  be  made  by  mixing  alumina-sulphate 
solution  with  soda  solution.  The  precipitate  is  washed,  pressed 
and  immediately  used. 

Lime  is  a  good  base  for  lakes,  but  on  account  of  its  alkalin- 
ity it  is  not  suited  for  all  dyes. 

The  process  for  making  carmine  consisted  in  pouring  a  solu- 
tion of  alum  into  a  decoction  of  cochineal.  Another  process, 
called  by  the  name  of  Madame  Cenette  of  Amsterdam,  the  car- 
mine is  thrown  down  by  adding  to  the  decoction  of  cochineal 
a  certain  quantity  of  binoxalate  of  potash.  When  carbonate 
of  soda  is  added,  then  carminated  lake  precipitates. 

Scarlet  was  dyed  by  employing  a  cochineal  bath,  to  which 
there  have  been  added  acid  tartrate  of  potash  and  basic  muriate 
of  tin. 

In  dyeing  scarlet,  the  employment  of  alum  was  carefully 
avoided,  as  this  salt  tends  to  convert  the  shade  to  a  crimson. 
The  presence  of  an  alkali  would  seem  less  to  be  feared.  The 
alkali  would  occasion,  no  doubt,  a  crimson-colored  bath;  but 
it  would  be  easy  in  this  case  to  restore  the  color  by  using  a 
larger  quantity  of  tartar.  As  to  the  earthy  salts,  they  must  be 
carefully  avoided;  and  if  the  waters  be  selenitish,  it  would  be 
a  reason  for  adding  a  little  alkali. 

To  obtain  crimson,  it  was  sufficient  to  add  alum  to  the  co- 
chineal bath,  or  to  boil  the  scarlet  cloth  in  alum  water.  It  is 
also  proper  to  diminish  the  amount  of  the  salt  of  tin,  since  it  is 
found  to  counteract  the  action  of  the  alum. 


A  GOOD  DISINFECTING  FLUID. 

The  Board  of  Health  of  the  city  of  New  Y'ork  have  recom- 
mended a  disinfecting  fluid  composed  of  sesqulcliloride  of  iron, 
chloride  of  manganese,  chlorine  and  carbolic  acid.  The  ses- 
quichloride  of  iron  has  been  found  by  experiment  to  deodorize 
more  effectually  than  chloride  of  lime,  sulphate  of  zinc  or  other 
dihinfectants.  It  is  therefore  recommended  as  an  important 
constituent  of  any  disinfectant. 

Sesquichloride  of  iron  is  prepared  by  dissolving  the  hydrated 
sesQuioxide  of  iron  in  muriatic  acid;  to  this  Is  added  10  per 
cent,  of  carbolic  acid.  This  forms  the  fluid  in  a  concentrated 
form,  and  is  largely  diluted  with  water  at  the  time  of  using. 

All  night  scavengers  are  compelled  by  the  Board  of  Health 


SUNDRIES.  163 

of  New  York  to  use  it.  Its  effects  are  compound.  The  iron 
checks  fermentation  and  the  chlorine  acts  as  an  oxidizing  agent. 
Its  carbolic  acid  also  aids  in  arresting  decomposition  and  fer- 
mentation, and  the  whole  combination,  therefore,  by  its  chemi- 
cal action,  decomposes  the  sulphuretted  hydrogen. 


AZO  COMPOUNDS. 
Dr.  C.  Bulow,  in  his  book,  mentioned  in  the  Year  Book,  says, 
p.  1,  that  there  are  possible  23,000  simple  azo  dyes,  24,000  sec- 
ondary disazo  dyes.  12.000  tetrazo  and  3,000.000  compounds  te- 
trazo  dyes.  This  sums  up  the  possible  azo  dyes  of  simpler  kind, 
3.159,000.  but  one  hundred  million  would  not  be  the  limit  on  the 
more  complicated  varieties  of  azo  derivatives. 

QUICK  WOOL  SCOURING. 

A  new  wool  scouring  material,  named  Lavolan,  has  been 
brought  out  in  Adelaide,  Australia.  The  inventors  claim  that 
the  process  is  quicker  and  cheaper  than  anything  yet  discov- 
ered. Private  tests  have  been  made,  and  experts  are  reported 
to  have  said  that  the  wool  was  not  in  any  way  injured  by  the 
process.  Lavolan  is  stated  to  be  just  as  effective  in  cold  water 
as  in  warm,  the  only  difference  being  that  it  requires  a  little 
longer  time. 

IMPROVED   COLOR    PRINTING    MACHINE. 

A  sample  Orloff  color  printing  machine  has  just  been  set  up 
in  London.  It  is  the  invention  of  Ivan  Orloff,  chief  engineer 
of  the  Russian  Governnienfs  printing  works  in  St.  Petersburg, 
where  thirty-two  of  ihem  are  now  at  work  printing  paper 
money  and  bank  notes.  The  machine  was  designed  to  print 
elaborate  multi-colored  patterns,  such  as  would  render  the 
forgery  of  bank  notes  impossible  by  the  photographic  methods 
frequently  employed  with  success.  The  most  important  feature 
of  the  machine  is  that  it  prints  all  the  colors  used  at  one  opera- 
tion, instead  of  requiring  a  separate  impression  for  each  color. 
In  other  words,  the  paper  is  passed  through  the  machine  once 
only.  This  is  managed  by  mounting  on  a  revolving  cylinder  all 
the  different  printing  surfaces  required  for  the  different  colors 
and  arranging  that  the  various  color  rollers  are  held  off  the 
cylinder  except  when  the  appropriate  printing  surfaces  are  op- 
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posite  than.  In  this  way  all  the  surfaces  are  inked,  each  with 
ink  of  the  proper  color.  As  the  cylinder  revolTes  each  in  turn 
comes  in  contact  wiih  and  deliTers  its  charge  of  ink  to  a  smaller 
transfer  roller,  which  is  so  geared  to  the  large  cylinder  that  it 
always  presents  precisely  the  same  portion  of  its  circumference 
to  the  succ-essive  printing  surfac-es  carried  on  the  former. 
Hence  all  the  colors  are  exactly  superimposed  on  each  other 
and  a  complete  reproduction  is  obtained  on  the  roller  of  the 
colored  design  or  pictnre  it  is  desired  to  print-  This  in  tura 
is  retransferred  to  a  form  on  the  same  large  cylinder,  an*? 
thence  printed  on  the  paper  by  a  single  impression. 

DYEING  rXDER  PRESSFRE. 

A  method  of  dyeing  has  been  introduced  recently,  says  Tex- 
tile Manufacturer,  which  aims  at  producing  a  uniformity  of 
tint  or  color  when  dyeing  yarns  or  fibers  which  are  in  a  com- 
pressed or  tightly  wound  condition.  During  the  process  the 
dye  liquor  is  forced  by  air  or  steam  pressure  through  the  ma- 
terial, the  direction  of  the  p»*ssure  being  alternately  in  oppo- 
site directions.  The  c-old  dye  liquor  is  first  treated  in  this 
manner,  and  the  iniermi.tent  alternating  pressure  continued 
until  it  is  gradually  heated,  the  process  being  continued  until 
dyeing  is  complete  throughout. 

The  s^paraius  used  for  this  purpose  consists  of  two  strong 
vessels  or  receptacles  for  containing  the  liquid  dye.  each  pro- 
vided with  a  heating  coil  or  jacket,  and  with  a  float,  the  rod  of 
which  passes  through  a  stuffing  box.  and  has  external  tappets 
which,  as  the  Goat  ascends  and  descends,  acts  on  a  valve, 
whereby  the  interior  of  the  vessel  is  put  in  communication  with 
a  supply  of  air  or  steam  imder  pressure.  The  receptacles  are 
connected  by  pipes,  the  one  with  the  bottoms  and  the  other 
with  the  tops  of  a  number  of  dyeing  vessels,  each  containing 
the  textile  material  held  between  perforated,  horixontal  parti- 
tions, and  each  provided  with  an  adjustable  valve  at  the  top 
and  bottom.  Owing  to  the  pressure  in  one  of  the  receptacles 
the  dye  liquid  is  forced  through  the  material  in  the  dye  vessels 
in  the  one  direction,  say  from  below  upward,  and  thence  into 
the  other  receptacle-  As  the  float  in  the  one  receptacle  thus 
approaches  the  bottom.  whUe  that  in  the  other  approaches  the 
top.  the  valves  are  reversed,  so  that  the  former  is  put  In  com- 
munication with  the  atmosphere,  while  the  latter  is  subjected 
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to  pressure.  The  dye  liquid  is  then  forced  in  the  opposite  direc- 
tion, say  from  top  to  bottom,  through  the  textile  material,  and 
these  alternations  are  repeated  until  the  dyeing  is  completed. 


COCKLED  CLOTH. 

First  note  whether  the  change  from  smooth  to  cockled  is 
abrupt  and  straight  across  the  piece,  or  on  a  curve;  if  the 
former,  then  look  to  the  yarn  or  the  loom  frictions;  if  the 
irregularities  are  in  curves,  then  look  at  the  fulling  machines. 
The  soap  may  be  too  weak  or  insufficient  in  quantity. 

If  the  soap  is  not  strong  enough  to  cut  the  grease  that  is  in 
the  piece  thoroughly,  the  consequence  will  be  that  the  grease 
will  be  cut  where  the  piece  gets  wet  first,  and  the  places  that 
leceive  the  moisture  last  are  receiving  soap  in  which  the 
strength  of  the  alkali  has  already  been  neutralized;  or.  in  other 
words,  the  sirength  of  the  soap  is  exhausted  before  the  piece 
gets  all  wet.  The  consequence  is.  the  grease  remains  in  the 
places  that  received  the  soap  last,  and  will  not  full  as  readily  as 
the  rest  of  the  piece.  An  insufficient  quantity  of  soap  will  have 
the  same  effect,  as  some  places  must  remain  dry  and  will 
not  full. 

COTTON   BALING. 

The  Fuller  method  is  the  latest  compressed  cotton  bale.  Ii 
is  claimed  that  it  is  simpler,  cheaper  and  more  rapid  than  its 
competitor,  and  is  practically  automatic.  The  finished  bales 
measure  20  by  36  inches. 


GOMMEUNE. 

Gommeline  is  a  preparation  of  starch.  The  starch  is  said  to 
be  boiled  in  water,  and  then  some  disastase  is  added,  which 
converts  part  of  it  into  dextrine.  The  solution  is  boiled  down 
to  about  3<i'  Be.,  run  into  casks,  and  sold  as  liquid  gommeline; 
or,  it  may  be  boiled  down  still  furiher  until  it  solidifies,  when  it 
is  sold  in  the  solid  form. 

Glycolline  is  a  preparation  of  gommeline  made  by  mixing  it 
with  glucose. 


166  VEAR  BOOK   FOR  COLORISTS  AND   DVERS. 

SULPHURIC  ACID  AS  A  BY-PRODUCT. 

The  Engineering  and  Mining  Journal  is  authority  for  the 
interesting  statement  that  a  new  and  interesting  development 
in  the  chemical  industry  of  the  United  States  is  the  utilization 
of  the  sulphuretted  hydrogen  gas  developed  as  a  by-product  in 
the  refining  of  asphaltum  at  the  California  Asphaltum  Com- 
pany's Works,  at  Ventura,  Cal.  The  gas  is  burned  to  sulphur- 
ous anhydride  in  the  usual  well  known  manner  and  the  product 
of  the  combustion  is  conveyed  to  the  lead  chambers.  Owing 
to  the  method  of  its  production  the  gas  is  of  a  high  degree  of 
purity,  and  the  acid  produced  is  also  of  high  grade.  At  present 
the  output  amounts  to  ten  tons  per  day,  when  the  works  are  run 
at  their  full  capacity. 


MILK    AS    AN    EXTINGUISHER    FOR    BURNING    PETRO- 
LEUM. 

The  Riforma  Medica  states  that,  according  to  experiments, 
while  water  will  not  quench  burning  petroleum  in  a  limited 
space,  that  milk  accomplished  it  by  forming  an  emulsion  with 
the  oil. 

Cellulose  is  the  main  constituent  of  cotton.  A  tender  little 
skin,  cuticula,  covers  the  cellulose,  and  this  does  not  appear 
to  be  of  the  same  constitution  as  the  cellulose.  This  can  be 
perhaps  proved  by  this  reaction:  If  cotton  is  treated  with 
oxide  ammonia  solution,  and  examined  under  the  microscope, 
the  fiber  swells  up  only  in  places,  and  the  cuticula  is  thrown 
aside,  and  collects  with  air  bubbles  in  rings.  Now,  if  sulphuric 
acid  is  added,  the  (gallertartig)  dissolved  cellulose  will  be  pre- 
cipitated in  with  the  particles  of  cuticula. 

If  this  is  tested  with  iodine  tincture,  the  precipitated  cellu- 
lose mass  turns  blue,  but  the  cuticula  turns  yellow.  (See  page 
4,  Vol.  1,  Theerfarhstoffe.) 

In  regard  to  the  chemical  constitution  of  cellulose,  it  is 
similar  to  starch  and  sugar,  and  is  a  carbohydrate;  that  is,  its 
constituents  are  carbon,  hydrogen  and  oxygen,  the  last  two 
being  present  in  the  proportion  to  form  water.  The  usually 
ax:cepted  formula  is  CuH^Oi,.  Diluted  acids  do  not  dissolve 
it,  nor  cold  nor  hot  water;  dilute  alkalies,  unless  under  pres- 
sure, alcohol,  ether,  fats,  nor  volatile  oils.     But  concentrated 
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sulphuric  acid  seems  to  alter  it  through  (gepaarter)  acids  into 
dextrine.     It  acts  similarly  to  "amyloid." 

WOOL  TREATED  WITH  ALUM. 

One  hundred  grammes  of  wool  were  alumed,  then  it  was 
washed  many  times.  After  the  alumlng,  the  wool  took  a  very 
deep  color,  while  after  the  last  washing,  it  would  not  take  any 
more  color  in  the  dyeing  bath  than  some  of  the  same  wool 
which  had  never  been  alumed.  In  the  al'iming  the  alum  com- 
bines without  undergoing  any  decomposition,  and  forms  combi- 
nations more  or  less  soluble,  which  have  a  great  affinity  for 
the  coloring  matters.  It  has  been  provf  d  that  silk  acts  in  the 
same  manner.  Alumed  silks  take  a  deeper  color  when  the  dye- 
ing is  commenced  at  a  low  temperature  than  when  they  are 
plunged  into  boiling  baths;  this  is  because  the  action  of  the 
boiling  water  upon  the  mordant  Is  so  speedy,  that  there  is  not 
time  for  the  coloring  matter  to  fix  upon  it,  and  render  the 
combination  insoluble.  No  such  effect  takes  place  if  the  dyeing 
is  done  in  such  a  way  that  the  alum  can  stay  on  the  fiber  long 
enough  to  form  the  insoluble  compound. 

ACIDS  AND  SALTS  UPON  WOOL. 

All  researches  hitherto  made  have  been  ineffectual  to  find 
a  substitute  for  alum.  Trials  of  a  great  number  of  substances 
with  wool  have  been  made.  Wool  boiled  for  two  hours  in 
water,  in  which  were  put  small  quantities  of  sulphuric,  nitric, 
muriatic  and  tartaric  acids,  show  in  each  instance  that  the 
wool,  when  combined  with  sulphuric  acid,  made  deeper  colors 
than  when  alum  and  tartar  were  used.  The  best  results  are 
obtained  by  means  of  the  acid  tartrate  of  alumina.  This  salt 
would  be  preferable  to  tartar  and  alum,  if  its  price  was  not  so 
much  higher. 

E^iual  parts  of  the  mordants,  that  is,  50  per  cent.,  calcu- 
lating on  the  weight  of  the  stuff,  produced  no  better  effect  than 
one-fourth;  but  between  this  quantity  and  20  per  cent,  the 
colors  were  weaker  in  proportion  to  the  diminution  of  the 
quantity  of  the  salts.  It  made  no  difference  whether  wool  was 
in  the  altim  bath  for  two.  four  or  six  hours;  it  is,  therefore, 
useless  to  continue  stuffs  in  the  bath  longer  than  two  hours. 
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ALUM  AND  TARTAR  UPON  WOOL. 

Wool  alam^  in  the  ordinarr  proportions,  saj  one-foartb 
of  the  wei^t  of  the  staff  of  alum,  and  one-tenxh  cf  cream  of 
tartar,  one  can  obtain  from  the  bath,  when  eraporated.  alam. 
cream  of  tartar,  and  a  residue  difficoltlT  crystal lizable.  c-om- 
posed  of  tartrate  of  potash  and  an  animal  inatter.  The  wash- 
ings of  the  wool  give  alom.  a  small  quantity  of  cream  of  tartar, 
and  an  acid  combination,  formed  of  tartaric  acid.  ilum.  and 
mineral  inatter. 

These  experiments  remove  all  uncertainty  concerning  many 
practical  facts,  which  at  present  are  only  natsced  by  the  dyer  in 
a  very  vague  way.  and  point  out  to  him  the  precise  method 
of  applying  the  mordants,  according  to  the  nature  of  the  color 
he  wished  to  obtain.  Indeed,  since  by  making  use  of  alum 
and  tartar,  the  wool  is  impregnated  with  alum  and  a  large 
quantity  of  tartaric  acid,  these  two  salts  should  be  employed 
together,  where  the  color  is  soseeptible  of  bnng  heightened  and 
rendered  brighter  by  acids. 

ACID  TARTRATE  OF  POTASH  OX  WOOL. 

Wool  treated  with  pure  cream  of  tartar  and  washed  a  num- 
ber of  times,  from  the  bath  by  evaporation,  three-fourths  of 
the  cream  of  tartar  employed,  or  rather  neutral  tartrate  of 
potash  can  be  recovered.  The  washings  are  acid,  and  from 
them  a  small  quantity  of  cream  of  tartar  can  be  obtained,  and 
an  add  composition,  formed  of  tartaric  acid  and  wool.  These 
facts  may  be  thought  sufficient  to  explain  the  phenomena  which 
take  place  in  impregnating  wool  with  alum  and  tartar,  since 
we  know  that  these  two  salts  are  not  decomposed;  and  wool 
combines  completely  with  alum,  and  acts  upon  the  cream  of 
tartar  by  separating  the  tartaric  acid,  with  which  it  unites 
in  the  most  intimate  manner. 

THE  CALICO  PRIXTIXG  INDUSTRY. 

M-  Schoen.  a  French  authority,  has  compiled  the  following 
statistics  relatiag  to  the  calico  printing  industry  of  the  world. 
The  principal  printworks  are  distributed  as  toUuws: 

Great  Britain 79 

RnsEia  ^ 
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United  States 42 

Austria  36 

France  34 

Alsace-Lorraine  11 

Germany  14 

Italy   15 

Mexico  10 

From  this  it  will  be  seen  taat  Gi-eat  Britain  is  above  otiier 
countries  in  the  number  of  printworks  it  pKJssesses.  the  United 
States  coming  second.  M.  Snhoen  gives  the  number  of  ma- 
chines as  2,68(i,  distributed  as  follows. 

Great   Britain 888 

Russia    412 

United  States 389 

Austria  225 

France  197 

Alsace-Lorraine   152 

Germany  150 

Italy   87 

Mexico  27 

Here  again  Great  Britain  occupies  the  premier  position,  hav- 
ing more  than  twice  as  many  machines  as  any  of  its  com- 
petitors, Russia  coming  second,  and  the  United  States  occupy- 
ing third  place. 

The  production  of  printed  pieces  is  given  at  45,882,000,  dis- 
tributed as  follows: 

Great  Britain 15,984,000 

Russia   9,064,000 

United  States 7,780,000 

Austria    3,375,000 

France  2,364,000 

Alsace-Ivorraine  912,000 

Germany  2,250,000 

Italy  1,740,000 

Mexico  675,000 

The  following  table  shows  the  quantity  produced  by  each 
machine  in  the  different  countries: 

Great  Britain 18,000 

Russia  22,000 

United  States 20,000 

Austria    15,000 
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France  12,000 

Alsace-Lorraine  6.000 

Germany  15,000 

Italy  20,000 

Mexico   .* 25,000 

According  tx>  M.  Schoen,  the  most  productive  machines  are 
in  Mexico,  the  least  productive  in  Alsace,  while  as  regards 
Great  Britain  a  machine  turns  out  three  times  the  number  of 
pieces  produced  in  Alsace.  This  is  due  to  the  longer  runs  of 
a  design  in  England.  America  turns  out  more  pieces  per 
machine  than  England,  as  does  also  Russia,  which  Is  a  good 
second  to  Mexico  in  its  machine  output. 

TWO  MILES  OF  CLOTH  PER  MINUTE. 

The  following  statistics  relating  to  the  cotton  manufacturing 
industry  of  Fall  River.  Mass..  are  given  in  Henry  H.  Earl's  lat- 
est compilation:  Number  of  corjwrations.  41:  capital  stock 
(incorporated),  $25,198,500:  number  of  mills.  82:  spindles.  2.901.- 
056;  looms.  70,878;  employees,  28,297:  pay  roll  per  week,  $171,- 
300;  weekly  production.  2&(t.000  pieces:  yards  of  cloth  made, 
per  annum.  843.400.000:  bales  of  cotton  used,  per  annum.  357.900. 
"Fall  River."  Mr.  Earl  says,  "has  more  than  one-sixth  of  all 
the  spindles  in  the  country,  nearly  one-quarter  of  those  in 
New  Eingland.  and  manufactures  over  three-fourths  of  all  the 
print  cloths.  It  has  more  spindles  than  any  State  in  the 
Union,  except  Massachusetts:  as  many  as  all  the  Southern 
States  combined,  until  within  two  years  past,  and  more  than 
twice  as  many  as  any  other  city  in  the  United  States.  Ever?- 
working  day  its  mills  weave  more  than  1.400  miles  of  cloth, 
or  more  than  two  miles  every  minute." 

A  LEGAL  APPLICATION  OF  COLOR. 

That  green  and  red  make  black  is  a  fact  of  common  knowl- 
edge among  colorists.  but  an  expert  oculist  reoently  made  use 
of  the  fact  and  won  a  law  suit.  The  case  was  that  of  an  em- 
ployee who  brought  suit,  claiming  the  loss  of  the  eyesight  in  one 
eye,  something  having  struck  the  workman  in  the  face.  The 
workman  refused  all  offers  of  compromise,  and  although  the 
employer  believed  that  the  workman  was  shamming,  he  had 
fully  made  up  his  mind  to  pay  the  claim.     At  the  final  hearing 
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an  oculist  who  was  retained  by  the  employer  gave  the  plaiuLitf 
a  black  card  upon  which  some  words  were  written  iu  green 
ink;  the  plaintiff  was  asked  to  put  on  a  pair  of  spectacles,  the 
glasses  of  which  were  one  red  and  the  other  white,  and  the 
white  glass  came  arranged  for  the  injured  eye.  Of  course,  he 
could  distinguish  nothing  of  the  words  with  the  eye  in  front 
of  which  was  the  red  glass,  but  nevertheless,  he  read  the  words, 
and  then  was  proved  that  his  "sightless"  eye  was  right  and 
sound  enough. 

MIXTURES  FOR  FREEZING  WITHOUT  ICE. 


Mixtures.  Parts. 

Nitrate  of  ammonia. 1  / 

Water 1  ) 

Muriate  of  ammonia 5  ) 

Nitrate  of  potash 5  [ 

Water 16  ) 

Muriate  of  ammonia 5  ] 

Nitrate  of  potash 5 

Sulphate  of  soda 8 

Water IG 

Sulphate  of  soda 8  ) 

Diluted  nitric  acid 2  ) 

Nitrate  of  ammenia.. 1  ) 

Carbonate  of  soda 1  ' 

Water. 1  ) 

Phosphate  of  soda.. 9  / 

Diluted  nitric  acid 4  \ 

Sulphate  of  soda  8  ) 

Hydrochloric  acid 5  )" 

Sulphate  of  soda 5  ) 

Diluted  sulphuric  acid 4  j 

Sulphace  of  soda... ...  6  ^ 

Muriate  of  ammonia 4  ', 

Nitrate  of  potash .. .    2  /' 

Diluted  nitric  acid 4  J 

Sulphate  of  soda 6  ) 

Nitrate  of  ammonia .">  '- 

Diluted  nitric  acid 4  \ 


Deprees 

of  cold 

produced. 

46 


40 

46 

53 

57 

62 
50 
47 

GO 
64 
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PUTTING   LABELS   ON    TIN. 

Take  17  gm.  of  flour.  24  c.c.  molasses..  70  c.c.  water  and 
boil  as  for  a  flour  paste. 

Or.  dissolve  5.5  gm.  of  resin  in  50  c.c.  aJcohol.  coat  *he  tin 
with  this  solution,  and  when  it  has  nearly  evapor?ted.  apply 
the  label. 

CLEANING  OLD   CORKS. 

Corks,  unless  they  contain  oil  or  fat,  can  be  well  cleansed  by 
washing  first  in  a  10  per  cent,  solution  of  hydrochloric  acid, 
then  in  a  solution  of  sodium  hypophosphate  and  hydrochloric 
acid,  and  finally  in  a  solution  of  soda  and  pure  water. 

ARTIFICIAL  ALBUMEN. 

Analytical  chemistry  tells  us  of  the  components  of  com- 
pounds. Synthetic  chemistry  .builds  up  or  makes  compounds 
from  given  constituents.  Synthesis  has  given  us  indigo  of  a 
higher  quality  than  the  commercial  natural  indigo.  To-day 
we  hear  of  "made"  albumen.  Dr.  Leo  Lilienfeld  recently  read 
a  paper  before  the  International  Congress  for  Applied  Chem- 
istry at  Vienna  describing  a  method  for  the  manufacture  of 
artificial  albumen.  Demonstrations  were  made  before  the  con- 
gress, and  experiments  pi-oving  the  identity  of  the  artificial 
product  with  the  natural  article.  We  have  now  an  artificial 
indigo.  Everyone  will  recall  that  cotton  is  dyed  Turkey  red 
with  an  artificial  alizarine  which  rendered  the  madder  industry 
one  of  merely  historic  interest. 

It  is  stated  that  a  Chicago  scientist  has  discovered  a  method 
for  utilizing  the  "spent  yeast"  of  distilleries  by  turning  the 
article  into  an  albuminoid  in  the  line  of  a  meat  extract  sub- 
stitute. He  is  said  to  have  been  most  successful  in  this,  and 
it  is  stated  that  patents  are  now  pending  and  the  "new  food" 
will  soon  be  manufactured  on  a  most  extensive  scale. 

In  regard  to  Dr.  Lilienfeld's  discovery,  a  reasonable  opinion 
may  be  that  the  cost  of  the  materials  makes  it  prohibitive. 
Chemicals  are  expensive,  and  natural  albumen  is  cheap.  Blood 
albumen  may  be  had  at  something  like  20  cents  a  pound,  egg 
albumen  (the  purest  form)  at  about  30  cents.  As  a  New  York 
chemist  puts  it.  "You  can  burn  a  diamond  to  make  carbonic 
acid  gas,  but  it  is  an  expensive  way  of  getting  it." 
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Dr.  Lilienfeld's  albumen  is  related  to  the  discovery  of  a  new 
food  product,  "pepton,"  one  of  the  albuminoids.  The  London 
papers  say  that  "artificial  albumen"  may  soon  come  to  take  the 
place  of  meat,  but  American  chemists  do  not  agree  with  this 
view.  Even  if  a  genuine  albumen  can  be  produced  chemically 
it  does  not  follow  that  it  will  make  an  acceptable  substitute. 
Meat  extracts  have  never  succeeded  in  replacing  meat  as  a  good 
diet.  If  the  new  process  be  an  economical  success  then  our 
commissary  department  will  not  be  ^o  much  dependent  upon 
Chicago  as  upon  the  municipal  laboratories. 

THE  DYEING  OF  TURKEY  RED  ON  YARN. 

Notwithstanding  the  fact  that  a  great  many  improved  meth- 
ods have  been  devised  from  time  to  time,  it  still  requires  con- 
siderable care  and  special  appliances. 

The  plant  and  process  most  generally  used  in  Europe  may 
be  described  as  follows: 

One  boiling-vessel  (circulating  boiler  with  rotary  pump  at- 
tached), with  capacity  of  600  pounds.  This  would  be  sufficient 
to  turn  out  1,200  pounds  of  yarn  per  day. 

One  washing  machine.  If  running  water  can  be  had  and  the 
machine  is  placed  directly  over  a  stream,  a  washing-machine 
with  truck  and  movable  reels  is  recommended.  If  this  can  not 
be  arranged,  then  a  system  of  rollers  and  spray  pipes  is  ad- 
vantageous. As  the  yarn  has  to  be  washed  four  times  during 
the  dyeing-process,  it  is  advisable  to  wash  as  large  lots  as  pos- 
sible at  one  time.  For  2,400-pound  lots,  a  machine  with  16  to 
18  rollers  is  necessary.  It  is  advisable  to  have  two  machines, 
and  use  the  one  for  boiled  mordant  yarn,  and  the  other  for 
dyed  and  for  soaped  yarn. 

One  hydro-extractor  with  a  drum  having  the  capacity  of  100 
pounds  of  yarn.  During  the  process  the  y.arn  is  hydro-ex- 
tracted five  to  six  times.  In  case  two  lots  are  run,  it  will  be 
necessary  to  have  two  hydro-extractors.  If  the  hydro- ex- 
tracted lye  is  gathered,  it  is  necessary  to  cover  the  inside  of 
the  drum  with  lead. 

One  tramping-machine  for  oiling,  made  entirely  of  cast-iron, 
which  may  also  be  provided  with  a  trough  covered  with  lead. 
Six  hundred  pounds  of  yarn  can  be  handled  on  this  machine  in 
two  and  one-half  to  three  hours. 
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One  tramping-machine  for  mordanting.  Trough  covered 
with  copper  or  lead.  Bronze  rollers.  Six  hundred  pounds  can 
be  handled  on  this  machine  in  three  hours.  Two  passages  in 
the  mordant,  however,  are  recommended  in  order  to  produce 
even  results,  as  the  yarn  does  not  wet  readily  in  the  mordant. 
Besides,  the  machine  can  be  used  for  fixing  (chalking)  the  dried 
mordanted  yarn. 

Two  vats,  each  holding  600  pounds  for  the  mordanted  yarn. 

Drying: 

Two  chambers  for  oiled  yarn,  preferably  one  above  the 
other,  having  about  ISO  square  feet  surface  and  being  6  to  S 
feet  in  height,  sticks  for  hanging  ten  rows  of  yarn,  one  above 
the  other.  The  heating  is  done  with  ribbed  pipes;  ventilating 
with  regulating-valves.  A  temperature-  of  M^  to  70'  C.  must 
be  maintained. 

One  chamber  for  mordanted  yarn.  &n^  up  like  the  one 
above,  which  should  be  well  ventilated  and  the  temperature 
of  which  should  be  about  40^  C. 

One  chamber  for  finished  yarn,  r-^qui'-es  less  heat  and  '^'en- 
tilation;  provided  with  windows  und  shutter^  so  :ha:  it  may 
also  be  used  as  an  air-chamber. 

Dye-vats  for  100-pound  lots  of  yarn.  One  lot  per  day  re- 
quires two  vats,  while  two  lots  can  be  done  in  three  vats.  In 
each  vat  four  lots  of  100  pounds  each  can  be  dyed  per  day.  The 
vats  are  heated  with  a  closed  copper-coil,  or  under  a  false  bot- 
tom. 

One  steaming-apparatus,  horizontal  steam-boiler,  provided 
with  a  carriage  or  truck  for  300  pounds  of  yarn.  Two  lots  per 
day  can  be  handled  on  one  machine.  The  yarn  is  steamed  four 
times,  two  hours  each  time. 

Cleaning  apparatus  for  600  pounds  of  yam,  without  circu- 
lation. 

Two  vats  for  soaping.  If  the  water  is  very  hard,  condensed 
water  should  be  used,  or  water  which  has  accumulated  in  the 
heating-pipes,  which  also  should  be  used  for  boiling  and  soap- 
ing. If  not  enough  condensed  water  can  be  had,  the  water  used 
must  be  purified  beforehand. 

Various  firms  supply  the  special  machinery  used  in  connec- 
tion with  Turkey  red  dyeing. 
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COLOR  COMPARED. 

It  is  said  that  blue  and  green  uniforms  are  visible  at  a 
greater  distance  than  other  colors  used  in  the  army.  The  test 
was  made  in  the  following  way:  Some  soldiers  were  dressed 
in  light  gray,  scarlet,  deep  blue  and  deep  green  uniforms,  and 
then  the  men  thus  attired  marched  away  from  the  observation 
point. 

The  color  to  disappear  first  was  the  light  gray,  then  the 
red,  and  afterwards  the  deep  gray,  while  the  blue  and  green 
colors  were  visible  for  the  longest  time.  This  is  certainly  con- 
tradictory to  the  popular  idea  that  red  is  visible  for  the  great- 
est distance,  and  green  the  shortest. 

JIG-ROLLS. 

The  Norwich  Bleaching,  Dyeing  and  Printing  Company  have 
in  their  dye-house  a  perfect  roller  for  the  jig-machine.  Five- 
inch  iron  pipes  are  covered  with  rubber,  and  at  each  end  a 
cast-iron  head  is  shrunk  in  and  then  pinned.  These  rollers  are 
rather  expensive,  but  are  economical  in  the  long  run.  The  ar- 
rangement for  operating  these  rollers  is  also  admirable.  It 
consists  of  two  beveled  wheels;  the  one  on  the  jig  roll  is  pressed 
into  close  contact  with  the  beveled  gear  on  the  main  shaft. 
This  causes  the  jig  to  start  slowly,  and  saves  the  jerking  which 
takes  place  when  the  jig  starts  rapidly,  as  is  the  case  on  ordi- 
nary jigs. 

Another  roller  is  the  earthenware  jig-roll  adapted  by  Mr. 
Halstead,  of  Whitefield,  Manchester.  The  new  roll  is  readily 
cleaned,  has  no  cracks  to  retain  the  color,  and  would  seem 
to  be  the  ideal  roll. 

RUST  PREVENTER. 

It  is  said  that  iron  treated  with  a  solution  of  ferrocyanide 
renders  the  iron  rust-proof.  The  ferrocyanide  is  stirred  up 
with  a  flax-seed  varnish  to  which  turpentine  or  benzol  has  been 
added.  This  emulsifies  and  can  be  used.  The  turpentine  or 
benzol  evaporates,  leaving  a  coat  of  a  flax-seed  varnish  and  iron 
cyanide. 

The  rusting  of  painted  iron  has  usually  been  attributed  to 
minute  cracks  which  exposure  and  time  develop.  It  is  now 
suggested  that  the   true  cause  is  that  the  covering  of  paint 
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when  svoUen  by  moistiire  is  penrioas  to  both  water  and  aur. 
Snch  beins  the  ease,  it  is  easy  to  see  how  the  iron  sartace  under 
the  paint  msts.  All  that  is  needed  is  the  rie^  amoont  of 
nuNctnre.  To  obTiate  this,  it  is  soesested  that  an  appliration 
of  resin  and  lard  be  used.  The  resin  should  be  minted  in  aeren- 
eiehths  parts  c€  lard,  and  this  mixtnre  applied. 


CHATS  WITH  YOUNG  DYEHS. 

The  Amoican  Wool  and  Cotton  R^orted  has  an  article  of 
this  capti<Mi,  and  it  is  worth  repeating  in  so  far  as  ^aee  per- 
mits: Genoally  speaking,  onr  American  trades-people  grow 
up  like  Topsy,  and  this  state  of  affairs  needs  improving.  The 
age  advances  at  a  cumolatiTe  pace,  and  (M^inary  regard  for  pru- 
doice  necessitates  that  we  make  a  study  of  ways  and  ww^wg 
The  ideal  course  for  a  young  dyer  is  to  b^in  by  having  a 
good  plain  hi^-achool  education  at  least.  Afto*  that?  Why, 
go  to  work  in  some  dyehonse.  Your  stay  there  will  be  deter- 
mined by  matters  over  which  you  may  not  have  eontrol  always. 
If  othnwise,  receive  these  hints:  Make  yonrsdf  necessary. 
Don't  trouMe  about  your  pay.  Learn  all  yon  can  of  every- 
thing, of  ev«y  one.  Get  the  run  of  the  room,  as  we  say.  as 
fast  as  you  can. 

In  yoor  hip  pock^  keep  a  well-bound  noie-book  of  con- 
venient sixe,  in  which  to  oiter  man<Kanda.  Bny  a  dosm  of 
these  at  the  start  so  as  to  secure  uniformity  erf  size  and  ap- 
pearance, when  they  are  all  filled  and  shelved  lata-  on  for  ref- 
erence. Xnmher  each  one  plainly  on  the  fly  leaf  or  covo-  con- 
secutively. Use  good  ink,  and  never  penciL  Write  on  one  side 
of  the  page:  paper  can  be  economized  in  more  ways  than  one. 
A  few  months  of  this  may  serve  to  launch  you  ptresiblF:  after- 
ward go  somewhere  rise  if  able  to  find  wtHiL.  Get  a  "job"  Id  a 
concern  wheiv  the  woi^  is  oitirely  dieffrent  from  that  which 
you  have  been  engaged  in  already.  The  dyeing  trade  has  nu- 
merous ramifications:  endeavor  to  get  somewhat  ot  an  idea  of 
aune  of  its  bianches.  Carry  on  the  same  earnest,  studious  and 
methodical  labor  which  marked  your  beginning  in  the  first 
shopL  Make,  entries  constantly  in  your  note-books.  You  will 
doubtless  make  aui  entry  or  two  that  may  raise  a  smile  in  days 
to  come,  but  never  mind  that.  Your  notes  will  prove  most 
suggestive  and  helpful  to  you  many  times  over.    Some  of  you 
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may  perhaps  think  you  have  retentive  memories,  and  do  not 
need  to  make  notes.  After  a  move  or  two,  and  steady-going 
application  like  this,  in  order  to  see  how  the  thing  is  done  here 
and  there,  then  what?  To  be  honest  with  you,  boys,  I  should 
want  to  pack  you  off  to  some  dyeing  college  after  that. 

INDUSTRIAL  EDUCATION. 

The  acknowledged  supremacy  of  our  country  in  mechanical 
inventions  is  due  to  the  specialized  educational  system  which 
has  developed  what  Americans  are  pleased  to  call  the  genius 
of  the  American  people.  Bridges,  engines  and  machines  of 
many  descriptions  and  in  many  lines  are  obtaining  preference 
in  the  markets  of  the  world.  Such  institutions  as  Stevens'  In- 
stitute of  Technology,  the  Troy  Polytechnic— without  going 
into  further  advertising— are  causes  of  the  effect.  Excepting 
in  the  case  of  genius  itself,  the  rule  is  that  our  men  of  mechan- 
ical mark  are  products  of  such  schools.  Now,  in  spite  of  all 
the  mechanical  devices  of  the  day.  the  personal  factor  still 
dominates  the  problem  of  production.  Machinery  enables  man 
to  produce  more,  but  it  has  not  dispensed  with  man:  and  while 
machinery  can  be  made,  the  man  must  be  educated.  Mechani- 
cal devices  are  common  property.  There  is  not  so  much  differ- 
ence between  the  equipment  at  Manchester  and  Ix>well.  We 
can  not  hope  to  excel  by  mere  reason  of  mechanical  devices 
the  superior  of  or  the  equal  to  any  of  the  world.  The  man 
outside  the  machine,  the  intelligence,  energy  and  endurance  of 
that  man's  ability  is  the  deciding  point. 

An  address  recently  delivered  pleaded  the  necessity  of  higher 
industrial  and  commercial  education,  and  pointed  to  Germany 
as  the  great  object  lesson  to  prove  the  point,  that  hereafter  the 
race  for  the  world's  supremacy  is  to  be  won  by  the  technically 
scientific  nation. 

"That  an  interior  country  like  Germany,  without  a  navy, 
and  with  little  foreign  commerce,  could  in  a  quarter  of  a  cen- 
tury increase  her  manufacturing  capacity  tenfold,  increase  her 
shipping  twenty-fold,  effectually  establish  a  regular  export 
trade  with  every  country  on  the  globe,  and  by  at  once  cheai)en- 
ing  products  and  improving  their  quality,  put  herself  in  a  posi- 
tion to  hold  these  markets  indefinitely;  that  all  this  could  be 
accomplished  in  the  face  of  open  competition,  and  in  this  age  of 
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■■ivietaal  tmhBatj,  is  indeed  marreloas,  and  would  alone  prove 
tkmt  old  iftlMMto  hxre  host  their  potency  and  that  sometiiing 
new  kas  arises  mder  the  sss." 

TUs  resalt  is  due  to  the  establistiment  of  industrial  and 
eootaiereial  srhnoia  Gennans  are  intelligent,  ingenious,  indus- 
trioBs,  thrifiy  aad  patient,  bat  sot  more  so  than  other  peoples. 
Bat  thor  tefhakal  schools  axe  far  beyond  those  of  any  other 
aatiaa.  For  iashiiirp,  there  are  thirteen  schools  devoted  to  the 
textile  iadastries,  each  highly  specialized. 

TVe  stadfBts  eat^-ias  these  schools  have  first  to  complete 
the  eoorse  of  stndy  in  the  "Teal  schools"  (or  say  through  the 
BOfibamore  year  of  our  engineering  schools^,  and  then  the 
eomse  of  study  in  the  mono-technic  schools  is  three  years,  of 
iartj-Mve  honrB  a  wee^  on  the  successful  completion  of  which 
certificates  ai«  giraBted.  The  fine  and  costly  buildings  in  which 
these  schools  are  installed,  their  daborale  equipment  with  all 
the  needfiil  fhfMifa.1  and  physical  lahoratories,  and  machinery 
ta  eoiiT<»t  them  into  r^inilar  eommox^ial  factories;  their  large 
eoipe  of  trained  teachers  and  the  vary  small  number  of  students 
adinW*^  to  take  their  fall  courses;  the  cudministrative  care  and 
oversight  given  to  theao,  and  their  very  small  tuition  fees,  all 
serve  to  make  the  training  giT<ai  in  than  extraordinarily  ex- 
pensiTe  to  the  state,  llius  the  textile  schools  of  Crefeld  had 
last  year  only  108  regailaT  day  students  in  the  weaving  school 
and  forty  in  the  dyeing:  and  finishing  school  In  the  weaving 
sehood  was  the  director  with  fifteen  assistant  lecturers  and  sis 
other  assistants;  in  the  dyeing  and  finishing  school  there  were 
the  direettn*  and  three  assistant  lecturers,  a  special  chemist  for 
dyeins  and  for  finifihing;,  or  a  force  of  twenty-nine  instructors 
for  US  resaiar  stadente. 

The  United  States  is  in  danger  of  being  outstripped  because 
of  a  tardiness  in  providing:  fadlities  for  industrial  training. 
Germany,  so  long:  the  home  of  scholarship  for  its  own  sake,  has 
been  wiuipli  im  iiiliiiL  her  edocatioaal  system  without  in  the  least 
lowering  her  standards  with  nomberless  technical  institutions. 
ThoHsaads  are  being:  seienti&cally  educated,  and  the  result  is 
that  Geraum  Cactories  are  betng  manned  with  operatives  spe- 
cially and  thoroaghly  trained  for  the  work  in  hand.  By  apply- 
ing; arivmriv  to  aunnfaetare  the  Germans  increase  their  produc- 
tion; by  applying:  wrif^y  to  eommeroe  thc^  increase  their  mar- 
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bets.     In  France,  loo,  almost  every  public  school  has  au  indus- 
trial annex. 

Roubaix — The  National  School  of  Industrial  Arts. — The 
French  government  has  recently  erected  in  this  textile  manu- 
facturing town  a  fine  school  for  designing,  weaving,  and  dye- 
ing, on  a  scale  to  compare,  and  perhaps  compete,  with  that  of 
Crefeld.  It  is  not  yet  completely  fitted.  The  building  is  also 
designed  to  contain  an  industrial  museum,  picture  gallery,  and 
library.  A  splendid  collection  is  already  made  of  patterns  of 
dyed,  printed,  and  woven  goods  of  all  kinds,  the  productions  of 
many  years  back.  The  samples  in  the  cases  are  frequently 
changed  from  the  stores,  and  the  collection  is  freely  accessible 
for  study.  The  dyeing  and  weaving  schools  are  in  the  rear  of 
the  building.  They  are  fitted  up  much  after  the  manner  of 
Crefeld, 

The  English  technical  schools  are  growing,  and  it  is  worth 
the  space  to  give  some  data  concerning  those  in  textile  indus- 
tries. To  show,  however,  the  wide  range  of  subjects  in  which 
instruction  can  be  obtained  in  Liondon  alone,  a  quotation  can 
be  made  from  the  Consular  Reports,  where  there  is  a  list  of 
sixty-three  different  trades  taught  in  the  schools  of  London. 

Among  the  number  are:  alkali  manufacture,  soap,  spirit 
manufacture,  coal-tar,  sugar,  painters'  colors,  oils  and  var- 
nishes, oils  and  fats;  including  candle-making;  gas,  iron,  steel, 
paper,  photogi'aphy,  pottery,  porcelain,  glass,  tanning,  hat,  boot 
and  shoe  making,  spinning,  weaving,  bleaching,  dyeing  and 
printing. 

The  Technical  School  at  Manchester  has  a  superb  -building 
of  Accrington  brick  and  terra  cotta.  Here  there  Is  given  a 
course  for  dyeing.  There  is  a  separate  course  for  dyeing, 
bleaching,  and  finishing,  and  these  subjects  are  taken  up  in 
connection  with  a  three-years'  course  of  chemistry  and  tech- 
nical technology,  almost  the  whole  of  the  three  years  being  de- 
voted to  the  technology  of  fabrics,  coloring  matters,  and  dye- 
ing. In  order  to  complete  the  courses  of  instruction  in  both 
spinning,  weaving,  dyeing,  finishing,  and  subjects  appertaining 
thereto,  it  would  therefore  be  necessary  for  a  student  to  spend 
five  years  in  the  Manchester  school. 

The  Yorkshire  College,  Leeds,  is  more  devoted  to  the  woolen 
manufacture  than  the  Manchester  School,  where  cotton  Is  the 
predominating  influence.    The  dyeing  department  of  this  col- 
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lege,  under  Prof.  J.  J.  Hummel,  is  one  that  has  won  an  ex- 
cellent reputation. 

On  the  first  floor  is  a  very  fine  experimental  dyehouse,  54 
by  33  feet  and  30  feet  high.  In  addition  to  the  storeroom,  the 
professor's  private  laboratory  and  private  room,  two  additional 
looms  are  set  apart  on  the  same  floor  for  color  mixing  and 
printing.  A  junior  and  senior  course  of  lectures  is  given.  In 
the  junior  course  the  subjects  treated  are  of  textile  fibers, 
bleaching  and  scouring,  mordants,  and  natural  coloring  mat- 
ters. In  the  senior  course  the  lectures  deal  with  the  different 
aritficial  coloring  matters.  The  dyehouse  is  open  for  work 
daily,  and  students  work  at  times  convenient  to  themselves  for 
periods  varying  from  six  hours  to  thirly-six  hours  per  week. 
Each  student  works  independently,  having  a  working  bench, 
apparatus,  dye  vessels,  etc..  under  his  own  control.  During  the 
first  year  and  part  of  the  second  year  of  study  a  definite  course 
of  work  is  adhered  to.  During  the  latter  part  of  the  second 
year,  if  time  permits,  a  student  can  devote  himself  more  par- 
ticularly to  the  study  of  the  special  branch  of  dyeing  which  he 
intends  eventually  to  pursue.  The  time  spent  in  the  first  year 
in  the  experimental  dyehouse  is  occupied  in  making  dyeing 
trials  on  a  small  scale.  The  object  is  to  determine,  by  means 
of  accurate  and  systematic  experiments,  the  dyeing  properties 
of  the  various  dye-woods  employed  in  practice.  The  effect  is 
studied  of  time,  of  temperature,  and  of  the  addition  of  various 
proportions  of  mordants  or  dyestuffs  to  the  dye  bath,  ^tc.  so 
as  to  arrive  at  the  best  method  of  applying  each  coloring  mat- 
ter to  any  given  textile  fiber.  For  these  dyeing  trials  small 
pieces  of  woolen  cashmere  or  calico  are  used:  but,  according  to 
their  proficiency,  students  are  allowed  from  time  to  time,  at  the 
discretion  of  the  professor,  to  dye  larger  quantities. 

In  the  second  year  further  experiments  in  dyeing  are  made. 
The  subjects  of  study  are  the  mode  of  applying  the  artificial 
coloring  matter,  the  dyeing  of  compound  shades,  matching  off, 
etc.  Practice  is  also  given  in  determining  the  commercial 
value  of  dye  wares  and  in  the  detection  of  the  nature  of  the 
coloring  matter  on  dyed  materials.  Special  instruction  is 
given,  when  required,  on  the  printing  of  woolen  fabrics. 

The  Yorkshire  College  is  one  of  the  colleges  of  the  Victoria 
University,  and  Principal  Bodington  is  vice-chancellor  of  the 
university.    The  college  originated  in  1869,  and  is  the  largest 
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institution  of  its  kind  in  the  county  of  Yorkshire;  in  it  are  de- 
partments for  science,  technology,  and  arts,  and  branches  of 
mathematics,  physics,  chemistry,  geology,  biologj',  coal  mining, 
civil  and  mechanical  engineering,  ancient  and  modern  lan- 
guages, textile  industries,  dyeing,  carding,  leather  industries, 
agriculture.  A  very  large  proportion  of  the  money  expended 
on  the  college  is  the  result  of  private  donations.  Twenty-five 
individuals  or  business  firms  have  contributed  sums  from  $.5,000 
to  $40,000.  and  about  135  have  contributed  sums  from  $1,250 
to  $5,000.     The  annual  income  exceeds  $100,000. 

At  Bradford  is  the  Bradford  Technical  College,  an  institu- 
tion equipped  by  the  private  enterprise  of  the  citizens  of  Brad- 
ford. The  city  leads  in  wool  combing  and  worsted  spinning 
and  weaving.  Thirty-three  thousand  dollars  was  raised  at  one 
time  for  this  institution  by  a  fair.  There  is  an  excellent  textile 
branch,  and  the  dyeing  department  is  under  the  charge  of  Mr. 
W.  \r.  Gardner.  There  are  well  equipped  experimental  dyeing 
laboratories,  chemical  laboratories  and  lecture  rooms  and  pri- 
vate laboratories. 

Turning  to  the  Continental  schools,  the  following  may  be 
cursorily  mentioned: 

The  city  of  Verviers,  in  Belgium,  possesses  an  institution 
which  promises  to  be,  when  completed,  one  of  the  best  textile 
schools  in  Belgium.  It  is  beautifully  situated  on  high  land 
overlooking  the  town,  and  consists  of  a  two-story  main  build- 
ing, consisting  of  a  center  block  with  two  wings;  the  wings  are 
joined  by  a  one-story  building,  the  inclosure  thus  forming  a 
cotirtyard.  Behind  the  main  building  is  a  series  of  one-story 
sheds,  occupied  by  spinning  and  weaving  machinery,  dyeing 
and  chemical  laboratories,  engineering  room,  power  house,  etc. 
The  chemical  department  includes  a  large  laboratory  for  gen- 
eral chemistry,  a  smaller  one  for  analytical  chemistry,  and  a 
dyeing  laboratory  has  been  added. 

Space  prohibits  more  than  the  mere  mention  of  the  schools 
at  Muhlhausen.  Crefeld.  Berlin,  etc. 

In  our  own  country  we  have  now  the  Ixjwell  School,  the 
lAwrence  Textile  School,  the  New  Bedford  Textile  School,  un- 
der the  directorate  of  Mr.  Christopher  P.  Brooks,  a  Textile 
School  opened  by  the  loom  fixers  in  Fall  River.  In  Paterson. 
we  are  told  that  a  school  is  to  be  opened,  supported  by  private 
subscription  and  State  funds,  there  being  a  law  of  the  State 
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providing  |5,000  for  such  a  school,  provided  a  like  amount  is 
secured  by  private  subscriptions. 

The  first  textile  school  in  the  South  opened  its  doors  in  Sep- 
tember. This  was  the  textile  department  of  Clemson  College. 
South  Carolina,  which  has  been  equipped  with  machinery  and 
professors  of  textile  engineering.  It  is  expected  that  in  a  very 
short  time  the  Atlanta  Textile  School  will  begin  operations, 
funds  having  been  provided;  and  North  Carolina  also  expects  to 
add  a  textile  wing  to  its  college  at  Raleigh. 

The  new  Textile  Department  of  the  Georgia  School  of  Tech- 
nology, which  is  to  be  known  as  the  A.  French  Textile  School, 
being  named  for  Aaron  French,  of  Pittsburg,  Pa.,  who  contrib- 
uetd  liberally  toward  its  erection,  is  now  finished  and  com- 
pletely equipped.  The  installation  of  apparatus  is  said  to  be 
remarkable  for  its  completeness  in  all  particulars. 


PART    V— ALPHABETICAL    LIST    OF 

DYES,  GIVING  AGENT  AND 

DYEING  METHOD. 

(Abbreviations  Used   to  Indicate  the  Dye  Manufacturers  and 
Their  Agents.) 

(A)  Berlin  Aniline  Works,  72  Front  St..  New  York;  124 
Pearl  St.,  Boston;  207  South  Front  St.,  Philadelphia. 

(A  A  C)  American  Color  &  Chemical  Co.,  Albany,  N.  Y. 
Agent  (At). 

(A  C)  Anchor  Color  Mfg.  Co.,  462  Cherry  St.,  New  York. 

(A  M)  Actiengesellschaft  fiir  Chemische  Industrie,  Mann- 
heim, Germany. 

(Ash)  T.  C.  Ashley  &  Co.,  145  Milk  St.,  Boston. 

(At)  F.  E.  Atteaux  &  Co.,  174-176  Purchase  St.,  Boston;  176 
Fulton  St.,  New  York;  187  Kinzie  St.,  Chicago;  West  Fulton  St., 
Gloversville.  N.  Y. ;  53  Colborne  St.,  Toronto,  Ontario;  15  Le- 
moine  St.,  Montreal,  P.  Q. 

(B)  Badische  Anilin  und  Sodafabrik,  Ludwigshafen  am 
Rheln,  Germany.     Agent  (P  K). 

(B  A  Co.)  British  Alizarine  Co.,  Ltd.,  Silvertown,  Victoria 
Docks,  London,  England.     Agent  (Bch). 

(Bai)  Bairstow  &  Co.,  211  Pearl  St.,  New  York. 

(B  C  F)  Chemische  Fabrik,  Bindschedler,  Basel,  Switzer- 
land. 

(Bch)  Beach  &  Co.,  Hartford.  Conn.  Agents  for  (B  A  Co.). 
(Br  S),  (E  F  W),  (Grie)  and  (Rh). 

(Bd)  J.  A.  &  W.  Bird  &  Co..  43  Cedar  St.,  New  York. 
Agents  for  (ClCo)  and  (LD). 

(B  E)  C.  vom  Bauer.  Elberfeld,  Germany. 

(B  K)  Leipsiger  Anilinfabrik  Beyer  und  Kegel,  Leipzig,  Ger- 
many.    (Closed.) 
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(B  L)  Boeaim  ft  Lane.  3C  Centna  Wbarf.  BoEton,  Mass. 

(Bt)  F.  Bredt  ft  Co.,  1»4  Fulton  St..  New  Toric;  59  Nortli 
Fnlton  St.,  Fhiladdplija.    Aeents  for  (K  B). 

(Br  S)  BrocAe,  Simpeon  ft  SpUler.  lAA.,  Hackney  Wick,  Lon- 
ioo,  Bn^and.    Asents  (Bcbj. 

(Bs)  C  BiBchoff  ft  Cou,  87-«9  Park  Place,  New  York;  139 
Sooth  Front  SL,  Philadelplua.:  134-12C  PiiTclia£.e  Si-.  Boston. 
Afients  for  (D). 

CBj-}  FarbenCabrikcn,  Tormals  Fried.  Bayer  and  Ck)..  EJber- 
feld.  G^rtaanj:  4<i  St<me  St.,  Sew  York;  32  India  Si-.  Boston: 
13  X.  Water  St..  Piiiladelpliia.:  189  Kinzie  St.,  Chicago.  Aeent 
for  iH  R  W). 

<0  Leopold  Casdla  ft  Co.,  Frankfort-am-Main,  Germany. 
Aeent  liMath). 

(CI  <>>)  The  Claytim  Aniline  Co.,  Ltd.,  Clayton,  Uanriiester. 
Enc^and.    Afiemt  (Bd). 

(C  J)  C!aii  laser.  Barmen,  Glermany. 

(C  R)  dans  ft  Ree.  Droylsden,  Hanchestv.  iCngfainH 

(C  V)  Colne  Vale  Chemical  Cou,'  IGlnsbridee,  Hndderafidd, 

Rngfaiini 

(Ck)  John  Casthdaz,  BnOre  ft  Co.,  BelbeoC,  Rouen,  France. 

(D)  Fubenfabrik  Dahl  ft  Co.,  Barmen,  Bbofdd,  Germany. 
Aseat  (fib). 

(D  H)  Dnrand,  Husnenin  ft  Co.,  BaseL  St.  Fons  and  Hunin- 
gen.    Aeent  (Kip). 

(D  W)  Lu  Destree.  A.  Wiescher  ft  Co.,  Haeren  near  BriBBels, 
Bdeinm. 

(E  Q)  E.  de  Haen,  list,  near  HannoTer,  (Germany. 

(E  P  W)  ^ton  Fidd  Worits.  Bury,  Lancashire  England. 
Agent  (Bch). 

kF)  Farbwok  Friedrichsfdd,  Mannheim,  Germany. 

iFi)  Alfred  Flschesn-  ft  Col,  Muhlhansen,  Elsass,  Germany. 

KF  T  X)  Fibriqpes  de  Produits  Chimiqnes  de  Thann  et  de 
If  ulhonae.  Alsace,  Germany. 

(G)  Jidi.  Rod.  Geigy  ft  C^,  Basel.  Switserland.  Agent 
iKeU). 

(Gan)  Ganhe  ft  Cio.,  Ktdort  (Germany. 

(Gb)  Anilinfarbenwetk,  vormals  A.  (Serber  ft  Co.,  Basel. 
SvitKriaad.    (Cinaed.) 

fC;«)  Gosenheimer  ft  Co.,  189  Front  St.,  New  York;  —  *— 
Boston,  Hiiladdphia,  Chicago.    Agents  tor  (O). 


ALPHABETICAL  LIST  OF  DYES.  1^5 

(Gr)  Rob.  Graesser  Chemical  Works.  Ruabon.  North  Wales. 

(Gt)  Gilbert  Aniline  Co..  Philadelphia. 

(Grie)  Farbwerk  Griesheim.  Germany.    Agent  (Bch). 

(H)  Read  Holliday  &.  Sons,  Ltd.,  Huddersfield,  England; 
100  William  St..  New  York:  125  Pearl  St..  Boston:  61  North 
Front  St..  Philadelphia. 

(H  M)  Heller-Merz  Co..  Newark,  N.  J.:  Maiden  Lane,  New 
York. 

(H  R  W)  Hudson  River  Aniline  Color  Works,  Albany.  N.  Y. 
Agent  (By). 
<ti.    (H  S)   The  Hanna-Schoelkopf  Co..    109  North    Water  St.. 
Philadelphia.     Schoellkopf.  Hartford  &  Hanna  Co..  successors. 

(I)  Gesellschaft  fiir  Chemische  Industrie,  Basel.  Switzerland. 
Agent  (Kip). 

(In)  Innis  &  Co.,  120  William  St..  New  York:  36  Straw- 
berry St..  Philadelphia;  161  Kinzie  St.,  Chicago. 

(Jb)  J.  B.  Ibels.  Brussels.  Belgium. 

(J  H)  J.  Hauff.  Stuttgart,  Germany. 

(Jy)  O.  S.  Janney  &  Co.,  8-10  Letitia  St.,  Philadelphia;  70 
Kilby  St.,  Boston. 

(K)  Kalle  &  Co.,  Biebrich-am-Rhine.  Germany;  77  John  St.. 
New  York;  145  Pearl  St.,  Boston;  155  South  Front  St..  Phila- 
delphia. 

(Kar)  Ph.  H.  Karcher  &  Co..  14  Cedar  St.,  New  York. 

(K  B)  Kuchler  &  BufE.  Crefeld.  Germany.     Agent  (Bt). 

(Kchl)  Victor  Koechl  &  Co..  122  Hudson  St..  New  York:  140- 
142  Oliver  St..  Boston;  39  North  Front  St..  Philadelphia:  19 
South  Main  St..  Providence.     Agents  for  (L)  (M). 

(Kell)  John  J.  Keller  &  Co.,  104  Murray  St..  New  York; 
Boston.  Philadelphia.  Atlanta.     Agents  for  (G). 

(Ki)  Kinzelberger  &  Co.,  Prague.  Hungary. 

(Kip)  A.  Klipstein  &  Co..  122  Pearl  St.,  New  York:  Boston, 
Philadelphia.  Chicago.  Hamilton.  Montreal,  Providence.  Cin- 
cinnati.    Agents  for  (D  H).  (I)  and  <N). 

(L)  Farbwerk  Miihlheim  vormals  A.  Leonhardt  &  Co..  Mlihl- 
heim-am-Main.  Germany.     Agent  (Kchl). 

(L  D)  Lepetit.  Dollfus  e  Gansser.  Susa,  Milan.  Italy.  Agent 
(Bd). 

(Lev)  I^evinsteln.  Slackle  &  Crumpsall.  Manchester.  EJng- 
land. 

(L  M)  Leeds  Mfg.  Co..  Brooklyn.  N.  Y. 
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(Lo)  Charles  Lowe  &  Co.,  Stockport,  England. 

(L  P)  Lucien  Picard  &  Co..  St.  Fons,  Lyons,  France, 

(L  Sch)  Lembach  &  Schleicher,  Biebrich-am-Rhlne.  Ger- 
many. 

(M)  Farbwerke  vormals  Meisler.  Lucius  &  Briining,  Hochst- 
am-Main.  Germany.     Agent  (Kchl). 

(Math)  Wm.  J.  Matheson  &  Co..  Ltd..  182-184  Front  St., 
New  York;  524  Atlantic  Ave..  Boston:  64  Exchange  Place. 
Providence;  126  South  Front  St-,  Philadelphia:  12  North  Col- 
lege St,  Charlotte,  North  Carolina:  423  St.  Paul  Si..  Montreal. 
Agents  for  (C).  (M  Ly)  axid  (W  C  B). 

(Me)  A.  P.  Mende,  536  West  Fourteenth  St.,  New  York. 

(M  Ly)  Manufacture  Lyonnaise  des  Matidres  Colorantes, 
Lyons.  France.     Agent  (Math). 

(Mo)  Gillard  P.  Monnet  &  CJirtier.  St.  Fons,  Lyons.  France. 

(Nat)  National  Dye  Co..  Philadelphia. 

(N)  Carl  Neuhaus,  Elberfeld.  Germany.     Agent  (Kip). 

(N  Y  B)  New  York  &  Boston  Dyewood  Co..  55  Beekman  St., 
New  York;  115  High  St..  Boston:  122  Arch  St.  Philadelphia:  16 
Hughson  St..  Hamilton.  Ontario. 

(N  I)  F^bwerk  W.  Noetzel,  Istel  &  Co.,  Griesheim-am-Main, 
Germany. 

(O)  K.  Oehler,  Anilin  u.  Anilinfarbenfabrik,  Offenbach-am- 
Main,  Germany.     Agent  (.Gei). 

(P  K)  Wm.  Pickhardl  &  Kuttroff,  128  Duane  St,  New 
York:  60  Pearl  St..  Boston:  80  South  Water  St.  Prondence: 
207  Chestnut  St.  Philadelphia;  207  Michigan  St,  Chicago. 
Agents  for  (Bt.     Kuttroff.  Pickhardt  &  Co.,  successors. 

(P)  Societe  Anonyme  des  Matieres  Colorantes  et  Produits 
Chimiques  de  St.  Denis,  France.  A.  Poirrier  and  G.  Dalsace. 
Paris.     Agent  (S  S). 

(PC)  Theodore  Peters.  Chemnitz.  Germany. 

(P  L)  Pick.  Lange  &  Co..  Amersfoort.  Holland. 

(PS)  Ferd.  Petersen  &  Co.,  Schweizerhalle,  Basel,  Switzer- 
land. 

(R)  Joh.  Conr.  Reihlen,  Friedensau.  Neuhofen.  Germany. 

(Rce)  C.  F.  Rice.  174  Summer  St.  Boston. 

(R  D)  Roberts,  Dale  &  Co.,  Manchester  and  Warrington. 
England. 

(RE)  Dr.  Remy  &  Co.,  Weissenthurm-am-Rhlne.  Germany. 
Agent,  Ft.  Schroeder,  lOO  William  St..  New  York. 
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(R  F)  Ruch  et  Fils,  Pantin,  France. 

(Rh)  Soci^t^  Chiniique  des  Usines  de  Rhone.  France. 
Agent  (Bch). 

(S)  Chemische  Fabrik  vorm.  Sandoz  &  Co.,  Basel,  Switzer- 
land. 

(S  B)  A.  Sevoz  &  Boasson,  Lyons-Vaise,  France. 

(St)  The  Stamford  Mfg.  Co..  133-137  Front  St..  New  York. 

(Sch)  The  Schoellkopf  Aniline  &  Chemical  Co,,  Buffalo.  N. 
Y.;  100  William  St.,  New  York;  135  North  Water  St..  Phila- 
delphia: 21  Pearl  St.,  Boston;  114  East  Pearl  St.,  Cincinnati; 
145  Kinzie  St..  Chicago:  105  Reed  St..  Milwaukee.  Schoellkopf, 
Hartford  &  Hanna  Co..  successors. 

(S  S)  Sykes  &  Street,  85  Water  St.,  New  York;  94  High  St., 
Boston;  57  North  Water  St.,  Philadelphia.    Agents  for  (P). 

(S  W)  Stone  &  Ware  Co.,  157  Maiden  Lane,  New  York;  39 
North  Front  St,  Philadelphia;  145  Kinzie  St.,  Chicago;  105 
Reed  St.,  Milwaukee. 

(T)  W.  G.  Thompson  &  Co.,  Middleton,  England. 

(tM)  Chemische  Fabriken  vorm.  Weiler-ter  Meer.  Uerding- 
en,  Germany. 

(V)  Verein  Chemischer  Fabriken  in  Mannheim.  Germany. 
Agent,  Roessler  &  Hasslacher  Chemical  Co.,  100  William  St., 
New  York. 

(W)  Williams  Bros..  Hounslow,  Middlesex,  England. 

(W  C  B)  W.  C.  Barnes  &  Co..  Ltd.,  Hackney  Wick,  London, 
England.     Agent   (Math). 

(Z)  Friedrich  Zimmer.  Mannheim,  Germany. 

DYEING  METHODS. 

For  economy  of  space,  in  order  that  the  information  may 
be  more  readily  found,  the  dyeing  methods  are  given  by  certain 
suggestive  letters  in  accordance  with  the  following:  — 

WA  indicates  wool  is  dyed  with  acetic  acid. 

WN  means  that  wool  is  dyed  in  a  neutral  bath. 

WG  indicates  that  wool  is  dyed  in  a  bath  containing  Glau- 
ber's salts. 

WGS  means  that  wool  is  dyed  with  Glauber's  salts  and  sul- 
phuric acid  in  the  bath. 

WGSCh  means  chromed  afterward. 

WCh  indicates  that  chromed  wool   is  used  with  the  dye. 
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SA  means  that  silk  is  dyed  in  a  bath  acidified  with  acetic 
acid. 

SS  means  that  silk  is  dyed  in  a  bath  acidified  with  sulphuric 
acid. 

CT  indicates  that  cotton  is  dyed  on  tannin  mordanted  cloth. 

CD  means  that  cotton  is  dyed  direct  in  one  bath. 

CDv  indicates  that  the  dye  is  developed  on  cotton  by  subse- 
quent treatment. 

These  extremely  brief  directions  are  used  for  the  further 
reason  that  the  dye  manufacturers  themselves  prefer  that 
specific  information  be  obtained  from  their  offices;  in  many 
places  no  dyeing  suggestions  are  given  for  this  very  reason. 

Name  of  Dye.  Agent.         Dye  Method. 

Acetine    Blue P  K Printing 

Acetinduline  R Kchl   Printing 

Acetyline  Blue  6B Kip    CD 

Acid  Alizarine  Blue  BB Kchl  WGSCh 

Acid  Alizarine  Blue  GR Kchl  WGSCh 

Acid  Alizarine  Brown  B Kchl  WGSCh 

Acid  Alizarine  Green  B Kchl  WGSCh 

Acid  Alizarine  Green  G Kchl  WGSCh 

Acid  Black  B AC  WGS 

Acid  Black  B  No.  4 AC  WGS 

Acid  Black  77 AC  WGS 

Acid  Black  2531 Kell    SS 

Acid  Black  5534 H   WGS 

Acid  Black  5535 H   WGS 

Acid  Black  S H   WGS 

Acid  Blue  AA Kell    WGS 

Acid  Blue  BB SW    WGS 

Acid  Blue  FS Kchl    WGS 

Acid  Blue  76 HS  WGS 

Acid  Blue  100 HS  WGS 

Acid  Brown Bs    WGS 

Acid  Brown  D Math   WGS 

Acid  Brown  G A    WGS 

Acid  Brown  R A    WGS 

Acid  Carmoisine  B B  K WGS 

Acid  Cerise Kchl.  S  S WGS,  SS 

Acid  Cerise  O.  ii Kchl WGS,  SS 


Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
Ac 
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Name  of  Dye.  Agent.  Dye  Method. 

d  Crimson Bs WGS 

d  Eosine  G Kohl    WGS 

d    Fuchsine Bs.  Kchl,  Kip WGS 

d  Fiichsine  S  B P  K WGS 

d  Green By.  Kip,  O....WGS,  SS 

d  Green  B P    WGS 

d  Green  2B P    WGS 

d  Green  3B By.   P WGS 

d  Green  4B P    WGS 

d  Green  bluish NI WGS.   SS 

d  Green  cone Kchl WGS 

d  Green  cone.  D Kchl WGS 

d  Green  cone.  G Kchl WGS 

d  Green  cone.  M.  sol Kchl WGS 

d  Green  cone,  ii Kchl WGS 

d  Green  D Kchl WGS,  SS 

d  Green  EC Kchl WGS,  SS 

d  Green  extra  cone.  B Math WGS,  SS 

d  Green  extra  cone,  paste Math. 

d   Green   GG H    WGS 

d  Green  J P WGS 

d  Green  JJ Math WGS,  SS 

d  Green  JEEE P   WGS 

d  Green  M Kchl WGS.   SS 

d  Green  M.,  5  fold  cone Kchl. 

d  Green  O Kchl    WGS 

d  Green  OG O WG6.    CT 

d  Green  130 Math   WGS 

d  Green  745 Math   WGS 

d  Green  780 Math    WGS 

d  Grenadine Kell   WGS 

d  Grenadine  B Kell   WGS 

d  Indigo  Blue H   WGS 

d  Magenta Kchl.  PK,  SS.  .WGS.  SS 

d  Magenta  B Kchl    WGS,   SS 

d  Magenta  BC  Crystals Kell WGS,  SS 

d  Magenta  Crystals Kchl   WGS.  S3 

d  Magenta  GC  Crystals K'-li   WGS.  S.S 

d  Magenta  O Kehl  WGS,  SS 


Acid    Maroon    O Kchl WGS.  SS 
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Name  of  Dye.  Agent.  Dye  Method. 

Acid  Methyl  Violet  STB P  K  WGS 

Acid  and  Milling  Scarlet Br  S WGS 

Acid  Xaphthol  Orange WGS 

Acid  Xavy  Blue Bd    WGS 

Acid  Orange  G Kell WGS,  SS 

Acid  Ponceau. Kip   WGS 

Acid  Rosamine  A  pat Kchl WGS,  SS 

Acid  Rubin  (see  Fuchsine  Ex.  S) WGS.  SS 

Acid  Rubin  SB P  K WGS 

Acid  Ruby Kip  WGS 

Acid  Violet  2B Kell.  P  K  WGS 

Acid  Violet  3B  extra By    WGS 

Acid  Violet  bluish Kell  WGS 

Acid  Violet  3BN P  K  WGS 

Acid  Violet  4B  extra By WGS 

Acid  Violet  4BX Kip.  PK. WGS 

Acid  Violet  4BS Math  WGS,  SS 

Acid  Violet  4BX By WGS 

Acid  Violet  5B  extra Kell   WGS 

Acid  Violet  .5BF Kchl WGS 

Acid  Violet  5BFI Kchl WGS 

Acid  Violet  5BX Math  WGS 

Acid  Violet  6B A,  By  Kell WGS 

Acid  Violet  6BC SW WGS 

Acid  Violet  6BF Kchl WGS 

Acid  Violet  6BIN Kchl    WGS 

Acid  Violet  6BN Kip.  PK WGS.  SS 

Acid  Violet  7B Kchl.  Kip,  PK.WGS.  SS 

Acid  Violet  7BN Kchl   WGS 

Acid  Violet  Doable Kell  WGS 

Acid  Violet  N Kchl WGS 

Acid  Violet  R O WGS 

Acid  Violet  R  cotic Kchl WGS 

Acid  Violet  R  extra By   WGS 

Acid  Violet  R  R. Kell WGS 

Acid  Violet  2R  extra By    WGS 

Acid  Violet  3R  extra By WGS 

Acid  Violet  3RA Kchl WGS 

Acid  Violet  3RS Kchl WGS 

Acid  Violet  4R Kip,  PK. WGS 
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Name  of  Dye.  Agent.  Dye  Method. 

Acid  Violet  4RS Kchl WGS 

Acid  Violet  5R S  W WGS 

Acid  Violet  VSW O WGS 

Acid  Violet  ii Kclil WGS 

Acid  Violet  118 HS   WGS 

Acid  Violet  08580 Math   WGS 

Acid  Yellow A,  Kchl.  Kip.  Math.  O.  SS.  .WGS 

Acid  Yellow  crystals Kchl,  Math WGS 

Acid  Yellow  D A WGS 

Acid  Yellow  G 

Acid  Yellow  RS Bs WGS 

Acid  Yellow  S.  see  Naphthol  Yellow..  S. 

Acid  Yellow  8822 H WGS 

Acme  Brown  70462 Math   CT 

Acme  Brown  70465 Math   CT 

Acme  Yellow Kchl WGS,  SS 

Acridine  Orange Kchl SA,  CT 

Acridine  Orange  G Bs  CT 

Acridine  Orange  NO Kchl    CT 

Acridine  Orange  R  extra Kchl CT 

Acridine  Red  B.  2B.  3B Kchl    CT 

Acridine  Scarlet  R.  2R.  3R Kchl. 

Acridine  Yellow Kchl   SA    CT 

Alcohol  Blue 3.  Bs,  By,  Kchl,  PK,  SS. 

Alcohol  Blue  SFC K. 

Alcohol   Eosine tM. 

Alcohol  Yellow  G CR.  K. 

Alcohol  Yellow  R K. 

Aldazine  Pink Kip  CD 

Aldehyde  Green H  S WCh 

Alizarine  A  extra P  K. 

Alizarine  RG Kchl    WCh 

Alizarine  RX Kchi    WCh 

Alizarine  2W Kchl,  Kip    WCh 

Alizarine  No.  1 Kchl    WCh 

Alizarine  IB.  New Kip  WCh 

Alizarine  10 Math    WCh 

Alizarine  1400  T WCh 

"Alizarine  Black  BO Math    WCh 

Alizarine  Black  3BO Math    WCh 
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Xame  at  Dye.  Agent.  Dje  Method. 

Alixarine  Black  4B Maih  WCh 

Alizarine  Black  4BN Math  WCh 

Alizarine  Black  4BR Math  WCh 

Alizarine  Black  6B Math  WCh 

Alizarine  Black  SBO Maih  WCh 

Alizarine  Black  D Math  WCh 

Alizarine  Black  DG Kch] CdT 

Alizarine  Black  DR. Kehl CdT 

Alizarine  Black  G Me  WCh 

Alizarine  Black  P Kehl WC* 

Alizarine  Black  R Bs,  Math WCh 

Alizarine  Black  RF Math  WCh 

Alizarine  Black  RT Kehl  Cdr 

Alizarine  Black  S Kehl.  Math.  PK...WCh 

Alizarine  Black  SRA PK WCh 

Alizarine  Black  SW P  K WCh 

Alizarine  Black  T -Math   WCh 

Aliarine  Black  WA Math  WCh 

Alizarine  Black  X2B Math  WCh 

Alizarine  Black  X3B Math  WCh 

Alliarine  Black  »1221, 5218.  72458,  73«3SJ4ath   WCh 

Alizarine  Bine  A Kehl WCh 

Alizarine  Mne  A  B B  A  Co WCh 

Alizarine  Blue  Black  SW P  K WCh 

Alizarine  Bine  BR  3G By WCh 

Alizarine  Bine  C  G By WCh 

Alizarine  Blue  C  S Math  WCh 

Alizarine  Blue  D  B Kehl Cdv 

Alizarine  Blue  D  G Kehl Cdv 

Alizarine  Blue  D  R.  D2R,  D4R Kehl Cdv 

Alizarine  Blue  D  N Kehl WCb 

Alizarine  Blue  D  N  W Kehl WCh 

Alizarine  Blue  D  N  X Kehl WCt 

Alizarine  Blue  DR.  D2R,  D4R Kehl CD 

Alizarine  Blue  FA Kch!   WCh 

Alizarine  Blue  G Kehl   WCh 

Alizarine  Blue  G  B AC   WCh 

Aliiarine  Blue  G  N Bs    WCh 

Alizarine  Blue  G  S At WCh 

Alizuine  Blue  G  T Bs WCh 


ammi.\b!<:tic"al  i.ist  of  PYES.  1<»;{ 

Name  of  Dye.  Agent.  Dye  Methwl 

Alizarine  Blue  G  W By  WCh 

Alizarine  Blue  J  G H  S    "WCh 

Alizarine  Blue  NGG  powder P  K  WCh 

Alizarine  Blue  N  S By    WCh 

Alizarine  Blue  O  D  R At  WCh 

Alizarine  Blue  paste Kchl    WCh 

Alizarine  Blue  R By,  Kchl  , WCh 

Alizarine  Blue  RR Kchl WCh 

Alizarine  Blue  S  A  P By    WCh 

Alizarine  Blue  S  paste P  K    WCh 

Alizarine  Blue  S  powder P    K WCh 

Alizarine  Blue  SB  powder Kchl   Printing 

Alizarine  Blue  S  C  A A  C    WCh 

Alizarine  Blue  SBW Kchl    WCh 

Alizarine  Blue  soluble  powder  ABS B    A    Co WCh 

Alizarine  Blue  1607 Math    WCh 

Alizarine  Bordeaux  B  in  paste By    WCh 

Alizarine  Bordeaux  B  D  in  paste By    WCh 

Alizarine  Bordeaux  P Kchl    WCh 

Alizarine  Bordeaux  C Me    WCh 

Alizarine  Bordeaux  G,  GG By    WCh 

Alizarine  Brown By,  PK,  Kchl WCh 

Alizarine    Brown    .■XS '. Kip    WCh 

Alizarine  Brown  G Kchl WCh 

Alizarine  Brown  GN By    WCh 

Alizarine  Brown  O  DR At    WCh 

Alizarine  Brown   paste Kchl    WCh 

Alizarine  Brown  powder By,  Ki-hl    WCh 

Alizarine  Brown  R Kchl,  Me,  Rice.  . .  .WCh 

Alizarine  Brown  R  B By    WCh 

Alizarine  Brown  SO P  K    WCh 

Alizarine  Brown  Y By   WCh 

Alizarine  Canlinal By    

Alizarine  Carmine B   A   Co    WCh 

Alizarine  Carmine  Blue  B,  G By   WCh 

Alizarine  C  A B  A  Co WCh 

Alizarine  Claret  R  paste Kchl  WCh 

Alizarinp  Cyanine  Black  G  paste By   WCh 

Alizarine  Cyanine  G  paste By   WCh 

Allz.  Cyanine  R.  2R.  :?R.  RA  extra By    WCli 
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Name  of  Dye.  Agent.  Dye  Method. 

Alizarine  Dark  Blue p    k    WCh 

Alizarine  Dark  Blue  S Kchl    wCh 

Alizarine  G  D,  GI p  K  WCh 

Alizarine  Green   B Bs    WCh 

Alizarine  Green  C By.  Rice WCh 

Alizarine  Green  CE  paste.  CG,  CK By   WCh 

Alizarine  Green  DW P  K WCh 

Alizarine  Green  EB,  G Bs WCh 

Alizarine  Green  paste P  K  WCh 

Alizarine  Green  S  paste P  K WCh 

Alizarine  Green  SE Kchl,  PK  WCh 

Alizarine  Green  S  pat Math WCh 

Alizarine  Grenat  R Kchl WCh 

Alizarine  Indigo  S  paste P  K WCh 

Alizarine  Lanacyl  Blue  BB.  3B Math    WCh 

Alizarine  Lanacyl  Navy  Blue  B  pat. .  .Math   WA 

Alizarine  Lanacyl  Blue  R Math  WA 

Alizarine  Lanacyl  Violet  B  pat Math  WA 

Alizarine  Maroon  paste P  K WCh 

Alizarine  Olive  OD At   WCh 

Alizarine  Orange  A  paste P  K WCh 

Alizarine  Orange  AO,  AOP B  A  Co WCh 

Alizarine  Orange  G By,  Kchl WCh 

Alizarine  Orange  X Kchl WCh 

Alizarine  Orange  powder Kchl    WCh 

Alizarine  Orange  R Kchl    WCh 

Alizarine  P B  A  Co WCh 

Alizarine  Red  E  D Bs   WCh 

Alizarine  Red  F  paste Kchl WCh 

Alizarine  Red  GG P  K WCh 

Alizarine  Red  RG Kchl WCh 

Alizarine  Red  RX Kchl WCh 

Alizarine  Red  S PK,  Kchl WCh 

Alizarine  Red  SDG Kchl WCh 

Alizarine  Red  WB By WCh 

Alizarine  Red  WS Kchl WCh 

Alizarine  Red  X Kchl ....WCh 

.\lizarine  Red  No.  1  b  new Kchl    WCh 

.Mizarine  Red  No.  1  powder Kchl   WCh 

Alizarine  Red  2A Kchl   WCh 
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Name  of  Dye.  Agent.  Dye  Method. 

Alizarine  Red  2ABL,  BI Kthl    WCh 

Alizarine  Red  2  BW Kchl    WCh 

Alizarine  Red  1  W Kchl    WCh 

Alizarine  Red  1  WS Kchl  WCh 

Alizarine  Red  2  AW Kchl  WCh 

Alizarine  Red  2W Kchl  WCh 

Alizarine  Red  2  WS Kchl  WCb 

Alizarine  Red  3  GW Kchl  WCii 

Alizarine  Red  3W Kchl  WCh 

Alizarine  Red  3  WS Kchl  WCh 

Alizarine  Red  4  FW Kchl  WCii 

Alizarine  Red  4  WS Kchl  WCh 

Alizarine  Red  5  WS Kchl  WCh 

Alizarine  Saphirol By    WGS 

Alizarine  Saphirol  B By    WGS 

Alizarine  Scarlet  pat Math    WGS 

Alizarine  Violet  extra At WCh 

Alizarine  Violet  G  paste Kchl  WCh 

Alizarine  Violet  N St  WCh 

Alizarine  Violet  B Bs    WCh 

Alizarine  Violet  paste Kchl  WCh 

Alizarine  Viridine  paste By    WCh 

Alizarine  Yellow  A  paste P  K WCh 

Alizarine  Yellow  C Bs    WCh 

Alizarine  Yellow  DG,  DR Kchl    CD 

Alizarine  Yellow  FS Kip  WCh 

Alizarine  Yellow  GG,  3G,  GGW Kchl    WCh 

Alizarine  Yellow  LW P  K WCh 

Alizarine    Yellow    OD,    paste.    R,    RW 

powder Kchl  WCh 

Alkali    Blue A.  Brs,  Bs.  By,  HS,  Kell. 

Kip.  Math,  O,  PK,  SS 
Alkali  Blue  B.  2B,  3B.  4B,  5B,  6B.  7B. 

BBR,   R,   R  cone Kchl. 

Alkali  Blue  B.  2B.  3B,  4B,  5B,  6B,  6B90 

per  cent.,  CB  100  per  cent..  R.  2R, 

3R    Math. 

Alkali  Blue  2B.  3B,  4B.  5B,   6B,   H6B, 

H5BOO.  H3B00 O. 

Alkali  Blue  D A. 
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Name  of  Dye.  Agent 

Alkali  Blue  4B Jb. 

Alkali  Blue  XG Br  S. 

Alkali   Brown Bs   .  . . 

Alkali  Brown  R L    P 

Alkali  Green Br  S. 

Alkali  Red Bs. 

Alkali  Red  B,  R Kchl. 

Alkali  Violet  CA PK. 

Alkali  Violet  R By. 

Alkali  Yellow,  R Bs. 

Alpine  Blue 

Alsace  Brown  B,  BB,  BR,  L,  LL,  R At    .  . 

Alsace  Gray Fi. 

Alsace  Green,  J FTM. 

Amaranth Kchl, 

Amaranth  B Math 

Amaranth  E,  O Kchl 

Amaranth   extra SS. 

American  Blue 

Amethyst  Violet Math. 

Anil  Blue  R K. 

Aniline  Brown Fi. 

Aniline  Green ^lath   . 

Aniline  Grey  B,  R 

Aniline  Orange Math 

Aniline    Pink 

Aniline  Purple 

Aniline  Red 

Aniline  Yellow Bt    .  .  . 

Aniline  Yellow  extra Kip. 

Aniline  Yellow  NT Math   . 

Anisoline    ^^^^^  • 

Anisol  Red Mo   ... 

Anthracene  Acid  Black  C Kip   .  . 

Anthracene   Acid   Black    LW,   SF,   ST, 

gW    M^^^    ■ 

Anthracene   Acid   Brown   B,   G,    N,   R, 

9W   pat 

Anthracene  Black 


Dye  Method. 


.CD 
.CD 


WGS 
..CD 


Math    SS 

WGS.  SS 

WGS,   S3 


WGS,  CT 
CT 


.WGS.   SS,   CT 

CD 

CD 

.WGS.  SS,  CD 
WCh 


Math 


WGS 

WGS.  WCh,  9A 


AI.PHABETK'AL  LIST  OF  DYES.  197 

Name  of  Dye.  Agent.  Dye  Method. 

Anthracene  Blue  S.  SWX,    WB.    \vG, 

WR P  K   WCh 

Anthracene  Brown  paste Ba,  Ck>,  By. 

Anthracene  Brown  G  paste,  R  paste. . .  By. 

Anthracene  Brown  0  paste Kchl    WCh 

Anthracene  Chrome  Black,  F,  5B,  FE.Math   WGS,  WCh 

Anthracene  Croceine  B,  G F    WCh 

Anthracene  Dark  Blue PK    WCh 

Anthracene  Green,  or  Coeruleine WCh 

Anthracene  Red By,  I.  Kip   WGS 

Anthracene  Red  B HS   WGS 

Anthracene  Scarlet  OR HS   WGS 

Anthracene  Violet WCh 

Anthracene  Yellow  paste By    WCh 

Anthracene  Yellow  BN,  C,  GG,  R Math   WGS,  WCh 

Anthracite  Black  B,  R Math    WGS 

Anthragallol,  or  Anthracene  Brown . . .  Math   WCh 

Anthramine  Yellow At  WCh 

Apollo  Red Kell    WGS 

Archil  Red  3VN P    WGS 

Archil  Substitute  N  powder Math  WGS 

Archil  Substitute  G  powder •. Kchl   WGS 

Archil  Extract,  1.  2,  3,  4 Math  WGS 

Archil  Extract  extra  and  cone Kchl   WGS 

Arnica  Yellow Kell. 

Atlanta  Yellow  103 HS    CD 

Atlas  Orange BrS    WGS,  SS 

Atlas  Red BrS    WGS.  SS 

Atlas  Scarlet  By    WGS 

Auramine  G G,  Kip,   PK....WG,  CT 

Auraraine  O,  I  U,  cone G,  Kip, Kchl,  PK.WG,CT 

Arabian   Black Bai    CD 

Aurantia   A    SS 

Aureoline    Kip  CD 

Aureosine   

Auhne Gr,  Lo.  LP.  Mo.  RD . 

Aurotine    ClCo. 

Azaleine    

Azarin  R,  S Kchl. 

Azln  Blue,  alcohol  soluble Bs. 
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Name  of  Dye  Agent.  Dye  Method. 

Axindon  Blue  G.  R Kohl    CT 

Azin  Green  GO.  BO.  TO Kchl   WGS.  CT 

Aziu  Scarlet  G  cone.  GO Kchl WG.  S-\.  CT 

.\xo  -A.cid  Black  B.  BL.  G.  GLl  3BL.  R. 

TL.  extra  cone.  TL.  No.  2  extra. . .Kchl WGS 

Aao  -\cid  Black  721S5  Nos.  1.  2.  3 Math WGS 

Axo  Acid  Blue  B.  4 Kchl WGS 

.A.ro  .\cid  BroMrn By WGS 

Aro  .\cid  Carmine  B Kchl   WGS 

A*o  Acid  Fuchsine  B,  G Kchl  WGS 

-A.ZO  Acid  Magenta  B.  G Kchl   WGS 

Azo  Acid  Ruby.  2B Bs   WGS 

Aro  Acid  Violet  4R By  ..  ..WGS 

Ak)  Acid  YeUow A  WGS 

Azo  Black  O Kchl  WGS,  SS 

Azo  Black  Blue O. 

.\zo  Blue A,  By.  Kchl Lev 

Azo  Bordeau By,   C  . .- WGS 

Azo  Brown  N Bs.  Math WGS 

Azo  Brown  O Kchl    WGS 

.Azo  Brown  V Kchl    WGS 

Azo  Brown  Y P .   WGS 

.\zo  Carmine  G  paste P  K WGS 

.Ajso  Carmine  G A   WGS 

Azo  Cardinal  G...- A   WGS 

.Azo  Chromine Kel!    WGS 


Azo  Coccine  7B,  or  Cloth  Red A 


WGS 


Azo  Cw^cine  G.  or  Tropaeoline  (WO "^GS 

Azo  Coccine  2R  -A  WGS 

Azo  CochineaL By   WGS 

Azo  CoralUne.. Bs   WGS 

Azo  Corinth O. 

Azo  Crimson  U  S By  ...WGS 

.\zo  Dark  Blue O    .-  ^^ 

.\zo  Diphenyl  Blue 

AzoEosine By   WGS 

.\zoFlavine Bs.    PK WGS,    SS 

Azophone  Black ...At    CD 

-\zophone  Green  B,  G Ax    CD 

.\zo  Fuchsine  B,  G,  GN.  S By    WGS 
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Dye  Method. 

WCb 

WCh 

WGS 

CD 

CD 

WGS 


Name  of  Dye.    '  Agent. 

Azo  Galleine Kell 

Azo  Green By 

Azo  Grenadine  S By 

Azo  Mauve  B,  R O 

Azo  Orange  R Kjp 

Azo  Orseille  BB .Math 

Azo  Orseille  R A. 

Azo  Orseilllne A,  By. 

Azophenine  Blue  G  R NI. 

Azophor  Black  S Kdii    Printing 

Azophor  Blue  D Kchl 

Azophor  Orange Kchl 

Azophor  Red  FN Kchl 

Azo  Rubine O  ... 

Azo  Rubine  .\ Math 


O.  P  K. 


Printing 
Printing 
Printing 
....WGS 
.  .  .  WGS 


Azo  Ruby tM,  Lev WGS 

Azo  Ruby  S,  2S A    WGS 

.\zo  Saffranine Kell    WGS 

-Vzo  Turkey  Red O. 

Azo  Violet A,  By,  Kchl.   Lev    .  .CD 

Azo  Yellow Bt,  K,  Kchl.  Kip,  O,  SS. 

WGS.  SS 

Azo  Yellow  C SW    WGS 

Azo  Yellow  M Kip    WGS,   SS 

Azo  Yellow  N,  NR Kell    S3 

.Azo  Yellow  OR Kchl    WGS,    SS 

Azo  Benzol  Fast  Crimson P  K  WGS 

Azuline 

Azurine   

Basel  Blue,  BB.  R  paste,  S Kip    WG,   CT 

Bavarian  Blue  alcohol  soluble A. 

Bavarian  Blue  DBF,  DSF A    SA,  CT 

Belgium    Blue AC. 

Bengal  Blue K,   SS. 

Bengal  Pink Kip  WGS 

Benzaline  Blue  B K    CT 

Bengallne  Blue  70882 Math    CT 

Benzal  Green,  0  powder,  00  crystals.  .0    WN,  CT 

Benzidine  Blue 

Benzidine  Red 
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HpwriiMl»iniw«i    yj 

Beaaa  Ararine  G,  3G A,  Br,  Kehl  CD 

Benxo  Azarine  R By,  Kchl   CD 

Baaa  Blade By,  Kchl   CD 

Bena>na£kKiieG,  5G,  R By,  KchJ CD 

Benxo  Black  Brown By  .. CD 

Bono  Blue  BB,  3B,  BX By CD 

Benzo  Brown  G  5R By CD 

Bono  Chrome  Black  B By CD 

Benxo  Chrome  Blai^  Bioe,  B By CD 

Benio Chrome  Brown  B,  BS,  5G,  R,  SR.By CD 

Benzo  Cyanine  B,  SB,  R By CD 

Benzo  Dark  %t>WB By. 

Benzo  Dark  Green  B,  BB,  GG By CD 

Benzo  Fact  Gray By. 

Boizo  FlaTineO,  No.  2 0 CT 

B^mo  Gray By CD 

Benzo  Green  G By CD 

Benzo  Indiso  Blue By,  Kchl CD 

Boizo  Nitro  Brown  G,  N,  2R By CD 

Boizo  Olive  extra By CD 

Benzo  Orange  R A,  By.  Kchl CD 

Benztvorpmrine  B,  4B,  6B,  lOB A,  By.  Kchl CD 

Benzo  Bed  SG By. 

Benzo  Sky  Blue A.  By.  Kchl CD 

Benzoyl  Green. 

Benzoyl  Rose SS. 

Benzyl  Viidet. Bt  CR,  RE,  tM, 

WGS.  SS.  CT 

Best  Maemta  Crystals ..Bt. 

Best  Tlolet,  or  Brilliant  India  Dye Bt. 

Kebrieh  Acid  Bine,  G,  GG K   WGS 

Biebrich  Alizarine  Black  4BN K   WGS 

Biebrich  Patent  Black  AX,  4AN,  AO, 

4BN,  RO K  WGS 

mebrich  Patent  Jet  Black,  3BO K   WGS 

Biebrich  Seariet K  WGS 

Hsmark  Brown...  A.  CR.  F.  K.  Math.  NI. 

0.  PK,  SW CT 

Bismark  Brown  B Kip    CT 
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Bisniark  Brown  KK Math   CT 

Bismark   Brown   FFG Math   CT 

Bismark   Brown   G Kip    CT 

Bismark   Brown   GG Math,  0   CT 

Bismark  Brown  GOO,  GOOO 0    CT 

Bismark  Brown  PF.  PS,  R3833 Math   CT 

Bismark  Brown  R,  G Kchl    CT 

Bismark  Brown  ROO,  ROOO O   CT 

Bismark   Brown   T Kip  CT 

Bismark  Brown  YS  8049 Math   CT 

Bitter  Almond  Oil  Green Bt WGS,  SS,  CT 

Black  Black  O Math  WGS,  SS 

Black  Blue  0 Kchl,  Math. . .  .WGS,  SS 

Blackley  Blue Lev SS,  CT 

Black  Soluble  in  Oil Kchl,  Math. 

Blue  Asozin P    WGS 

Blue  Alcohol  Soluble Kchl. 

Blue  B,  BB Kchl    Printing 

Blue   B.TB P    WGS 

Blue  Black  B P  K WGS 

Blue  Black  Diphenyl Kell    CD 

Blue  BS Math.  P WGS 

Blue    3BS P  WGS 

Blue  BW O. 

Blue  CB,  alcohol  and  water  soluble Kip. 

Blue  extra RD    CT 

Blue  for  Silk Math. 

Blue  for  printing,  paste  and  powder. .  .Kchl. 

Blue  for  white Kell    SS 

Blue   G Jy    CT 

Blue,  green  shade Kchl WGS,  SS,  CT 

Blue  Green  S P  K. 

Blue   R Kchl    Printing 

Blue,  red  shade Kchl WGS.  SS,  CT 

Blue  T  cone Kchl  WGS,  SS 

Blue  2111 At   CD 

Blue  Black  No.  1,  2 Bai. 

Blue   Black   5534 H    WG« 

Body  Blue  O ...Kchl WGS,  SS,  CT 

Bordoaiix   SW    CD 
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Bordeaux  B A.  Kchl.  Math,  LP..RF 

Bordeanx  BL Math WGS.  SS 

Bordeaux   BX By   WGS 

Bordeaux  GOV A WGS.  CD 

Bordeaux  DH Kip   WGS 

Bordeaux  Diamine  B.  S. Math   WGS 

Bordeaux  extra By   WGS 

Bordeaux  G Bs,  By WGS 

Bordeaux  R  extra Kchl    WGS 

Bord^ux  S A,  RF WGS 

Bottle  Green Bch. 

Braxeline  At. 

Brahma  Orange Z. 

Brahma  Red  B.  BB.  6B JL. 

Bright  Blue  O B  L. CD 

Bri^t  Yellow  T Kchl.  P  K CD 

Brilliant  Alixarine  Blue  D.  G.  R By WCh 

Brilliant  Alizarine  Blue  EM Kchl WCh 

Brilliant  Alizarine  Cyanine  G.  3G By WCh 

Brilliant  Azurine  B A.  By  CD 

Brilliant  Azurine  5G A.  By.  Kchl CD 

Brilliant  Benzo  Green  B By CD 

Brilliant  Black  B P  K  WGS 

Brilliant  Black  solution  BEL  NE.  RE. .  .Math. 

Brilliant  Blue Bs. 

Brilliant  Blue  7B O. 

Brilliant  Blue  HB Gt  WGS 

Brilliant  Bordeaux  S A WGS 

Brilliant  Carmoisine  O A WOS 

Brilliant  Cochineal  2R,  4R Math  WG 

Brilliant  Chrome  Red,  paste .By. 

BriUiant  Congo  G.  R A,  By,  Kchl  CD 

Brilliant  Cotton  Blue,  greenish By   CT 

Brilliant  Crimson  B.  O Kchl  WGS.  CT 

Brilliant  Crocein  blue,  and  yellow Kchl WGS.  SS.  CD 

Brilliant  Croceine  AZ Math  WGS 

Brilliant  Crocein  B.  BB Kchl WGS.  SS 

Brilliant  Croceine  3B . .  .By.  Kchl,  Math 

WGS.  SS 
Brilliant  Croceine  BOO. . .  .  Math  WGS 
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Brilliant  Crocein  3B By,  Kchl   WGS,  SS 

Brilliant  Ciweine  5B Kchl,  Math. ...WGS,  SS 

Brilliant  Crocoine  6B,  7B,  9B,  lOB Math   WGS 

Brilliant  Crocelne  GB Math   WGS 

Brilliant  Crooeine  M.  MOO Math   WGS 

BrilliantCroceine  R Kchl.  Math  WGS 

Brilliant  Croceine  ROO Math   WGS 

Brilliant  Croceine  Scarlet  D Kchl  WGS 

Brilliant  Cyanine  Blue  R By    WCh 

Brilliant  Diazine  Blue  B.  BB K. 

Brilliant  Direct  Navy  Blue  B Bs    CD 

Brilliant  Geranine  B.  3B By  CD 

Brilliant  Green By,     C.J,    CR,     F,    K, 

Kchl,     Kip,     Math. 

PK.  NX.  O,  PS.  RE. 

tM,  Bt..WGS.  SS.  CT 
WGS,   SS.   CT 

Brilliant  Green  crystals,  C SW   WGS.  CT 

Brilliant  Green  crystals  extra,  extra  N, 

powder  superior,  ia.  No.  12 Kchl  WN,  SA.  CT 

Brilliant  Green  0  crystals O   WN.  CT 

Brilliant  India  Dye 

Brilliant  I^ake  Scarlet  G,  R,  12  R Kchl    WGS,  SS 

Brilliant  Opaline Gb. 

Brilliant  Orange  G A,  Kchl WGS,  SS 

Brilliant  Orange  O,  R Kchl  WGS.  SS 

Brilliant  Orcelleine,  pat Math    WGS 

Brilliant  Orseille  C Math    WGS 

Brilliant  Ponceau  G.  GG Math    WGS 

Brilliant  Ponceau  4R By    WGS 

Brilliant  Ponceau  5R Bs.  By,  Math WGS 

Brilliant  Purpurine A CD 

Brilliant  Purpurine  R A,  By,  Kchl CD 

Brilliant  Purpurine  4R R  F CO 

Brilliant  Purpurine  5B RP CD 

Brilliant   Red Sch   WGS 

Brilliant  Red  D Kip   WGS 

Brilliant  R«'(l,  for  leather Math. 

Brilliant  Red  Congo  G A,  By,  Kchl CD 

Brilliant  Red  2038  T Math   WGS 
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Brilliant  Rubine  O Kchl  WGS.  SS 

Brilliant  Saffranine  G A  WGS,  CT 

Brilliant  Scarlet Ler. 

Brilliant  Scarlet  B,  2B.  3B.  5B.  7B 5W    WGS 

Brilliant  Scarlet  G.  GG.  R,  RR,  3R.  4R, 

6R.  T Math  WGS 

Brilliant  Scartetine H  WGS 

Brilliant  Sky  Blue  G Bs CD 

Brilliant  Salfon  Azurine  R By. 

Brilliant  Yellow A.  By,  Kchl,  SB.  SCH, 

tM   WGS,  SS 

Brilliant  Yellow  S PK WGS.  SS 

Bromo  Fluoresceine  crystals  B Kchl  WGS.  SA 

Bromo  Fluorescic  Acid  crystals KchL 

Bronze  Diamine  G Math  CD 

Brown   A Kchl  WG,  SA 

Brown  BBX BrS  CD 

Brown  JE.  .JEEE P  WGS 

Brown  M P   WGS 

Brown  X P   -  WGS 

Brown   SC S  W    CD 

Brown  SDM.  SDP S  S    CD 

Brown  Y SW CD 

Brown  for  Leather  O Kchl. 

Buffalo  Rubin S  S   . .  CD 

Batter  Yellow. 

Cachou  de  Laval  S P. 

Cachou  Diamine Math   CD 

Calico  Yellow,  GG,  3G,  4G Kell    Printing 

Campanuline  A  CD 

Canarine  Kip. 

Capri  Blue  GN By.  Kchl  CT 

Capri  Green  B,  G.  GG Kchl   CT 

Carbazol  Yellow.  W PK  CD 

Carbid  Black.  BO.  R,  RO Kip   CD 

Cardinal  Kchl  WG,  SA.  CT 

Cardinal  B,  extra SW    CD 

Cardinal  Red  S 

Carmoisine   A,  By.  PK.  SS...WGS 

Carmoisine  ccmc A,  K,  SS  WGS 
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Carnotine ClCo   CD 

Caroubier   Kip. 

Catechu  Brown  FK,  FDK,GK 

Catechu  2GK 

Cattu  Italiano  

Cerasine  Kip. 

Cerasine  Blue  LC Math. 

Cerasine  Orange  G Math. 

Cerasine  Red,  A Math. 

Cerasine  Yellow,  G  T Math. 

Cerise  Bt,  Kchl,  Kip,  Math, 

NI,  PK,  PS,  SS. 

WG,  SA,  CT 

C  J. 

Ceretine  Orange  C,  extra 0 WGS 

Chestnut  Brown A    CD 

Chicago  Blue  B,  4B,  6B,  R,  2R,  4R,  RW.Kell CD 

Chicago   Gray Kell  CD 

Chicago  Orange,  G,  extra,  3G A,   BrS,   By,   PN,   Kchl, 

China  Blue SS   CT 

Kchl  ....  WGS,  SS.  CT 

China  Blue  R,  No.  1,  2 Math. 

China  Blue  71115 KB. 

China  Green  crystals Kell. 

Chinoline  Blue P  K. 

Chinoline  Green A. 

Chinoline  Red A,  BrS,  By,  Kchl,  PN, 

Chinoline  Y'ellow WGS 

Chioramine  Brown  C,  G By   CD 

Chloramine  Orange  G By   CD 

Chioramine  Yellow By   CD 

Chlonintine  Lilac Kip,  PK  CD 

Chlorantine  Red  8B Kip    CD 

Chlorophenine  G,  0,  R,  Y ClCo  CD 

Chlorophenine  Orange,  AA,  R ClCo  CD 

Chromanil  Black  RF A    CD 

Chronianil  Brown  GG,  R A   CD 

Chromazon  Blue,  B,  R Kell    WGS 

Chromazon  Red Kell   WGS 

Chrome  Black SW   WGS 
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Chrome  Black  B,  T Kchl WGSCh 

Chrome   Blue By,  Math  WCh 

Chrome  Blue  B Kchl  WCh 

Chrome  Blue  2B,  4B,  BN.  PE,  R,  2R, 

3R,  No.  470 Kell   WCh 

Chrome  Bordeaux By  WCh 

Chrome  Brown  G Kell  WCh 

Chrome  Bro^^m  BO.  RO Kchl WCh 

Chrome  Fast  Black  B A   u  Ch 

Chrome  Fast  Yellow  G,  2G,  R A   WCh 

Chrome  Green By  WCh 

Chrome  Leather  Black  B Math. 

Chrome  Orange By  WCh 

Chrome  Patent  Black  TB,  TG,  TR,  T.  .K   WGS 

Chrome  Prune By  WCh 

Chrome  Red  R HS  WCh 

Rhrome  Red  paste By  WCh 

Chrome  Ruby  paste By WCh 

Chrome  Violet  powder By,   Kell    WCh 

Chrome  Violet  paste By  WCh 

Chrome  Yellow  H  S,  N  I  WCh 

Chrome  Yellow  D By  WCh 

Chrome  Y'ellow  G By,  HS  WCh 

Chrome  Yellow  P Kell  WCh 

Chromine  G K   WCh 

Chromine  Blue  B,  T HS  WCh 

Chromotrop  2B,  6B.  SB,  lOB.  I.  2R Kchl   WGS 

Chromotrop  FB,  S,  SB,  SN,  SR Kchl    WGSCh 

Chrysamine By   CD 

Chrysamine  G A,  By,  Kchl CD 

Chrysamine  GG By   CD 

Chrysamine  R A,  By,  Kchl CD 

Chrysaniline  

Chrysoidine   A.  By,  K.  Kchl.  PK, 

WT^\  SA,  CT 

Chrysoidine  AG.  FF Math "^Ts',  SA.  CT 

Chrysoidine  G Kell,  Kip. .  WN,  SA,  CT 

Chrysoidine  R Kell,  Kip,  Math 

WN,  SA,  CT 
Chrysoidine  Y.  YY Math WN.  SA,  CT 
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Chrysoidine  Brown Math WN,  SA,  CT 

Chrysoine   Kip.  KchL  PK.  SS,  tM. 

Chrysoline  Kell   WGS 

Chrysophenine    A,  By,  Kchl   CD 

Chiysophenine  G Kchl    CD 

Cinereine   SS. 

Ciitnabar  Scarlet BK. 

Cinnamine  S W. 

Cinnamon  Brown PS  WGS.  CT 

Citronine BrS,  Fi,  KchL  Kip,  O, 

SS WGS,  SS 

Citronine  A Kchl    WGS 

Citronine  AA,  2A,  extra,  AHE  NE SS    SA 

Citronine  G,  GOO,  GOOO O. 

Citronine   NE SS    SA 

Citronine  Diphenyl  G Kell. 

Citronine  Diphenyl  GOO 0   SS 

Claret  Red  B.  3B,  G,  GR,  R,  B  extra 

O,  S Kchl WGS,  SS 

Clayton  Aurotine ClCo. 

Clayton  Carnotine ClCo. 

Clayton  Cloth  Red ClCo. 

Clayton  Red ClCo. 

Clayton  Yellow ClCo    CD 

Clematine   Kell   CT 

Cloth  Blue  O Kchl   ....  WGS,  SS,  CT 

Cloth  Brown  reddish,  yellowish By,  Kchl    WCh 

Cloth  Orange By,  Kchl. 

Cloth   Red Kchl    WCh 

Cloth  Red,  see  Stanley  Red ClCo. 

Cloth  Red  B Bs,  By,  Kchl,  0.  . .  WCh 

Cloth  Red  BA A   WCh 

Cloth  Red  3B  extra By  WCh 

Cloth  Red  BO.  FRBO O  WCh 

Cloth  Red  G By,  Kchl,  O WCh 

Cloth  Red  G  extra.  3G  extra By  WOh 

Cloth  Red  GA,  3GA A   WCh 

Cloth  Red  GO,  3G0 0  WCh 

Cloth  Red  O Kchl    WCh 

Cloth  Red  OB O WCh 


208  YEAR-BOOK    FOR  COLORISTS  AND  DYEKS. 

Name  of  Dye  Agent  Dye  Method. 

Cloth  Red  R Bs  WCh 

Cloth  Scarlet  G,  R K   WGS 

Coccein  3B SS    WGS 

Cocciuin,  B Kchl WGS 

Cochineal  Red  A P  K  WGS 

Cochineal  Scarlet  G Sch WGS 

Cochineal  Scarlet  PS By   WGS 

Cochineal  Scarlet  2R,  4R Sch  WGS 

Cochineal  Substitute Kip   WGS 

Coeruleine  AB,  S Kchl   WCh 

Coeruleine  S  powder  or  paste By,  Kchl,  Kip,  PK 

WCh 

Coeruleine  SW,  powder  or  paste By,  Kchl WCh 

Columbia  Black  B,  BE,  FB,  R A WG 

Columbia  Blue.  G,  R A CD 

Columbia  Brown  R A CD 

Columbia  Chrome  Black  BB A CD 

Columbia  Fast  Blue  2G A CD 

Columbia  Green A CD 

Columbia  Red  8B A CD 

Columbia  Yellow A CD 

Concentrated  Cotton  Blue  R,  2R.  1,  2, 

3,  4 Kchl   ....   WGS,  SS,  CT 

Congo    A.  By,  Kchl. .  .WN,  CD 

Congo   B SS. 

Congo  BB A.  By   CD 

Congo  3B.  BX.  2BX A. 

Congo  G  R A,   By. 

Congo  Brown  G.  R A    CD 

Congo  Corinth  B,  G A.  By CD 

Congo  Fast  Blue  B,  R A    CD 

Congo  GR A.  By CD 

Congo  Orange  G A    CD 

Congo  Orange  R A.  By.  Kchl   CD 

Congo  P.  Pure  Blue A   CD 

Congo  4  R A,  By,  Kchl   CD 

Congo  Red Kip   CD 

Congo   Ruby A    CD 

Congo  Violet ■ A    CD 

Congo  Yellow  paste .\,  By CD 
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Name  of  Dye  Agent.  Dye  Method. 

Congress  Red  FEN NI    CD 

Coralline  LP. 

Coreine.  AB,  AR,  RR Kip WCh 

Cotton  Black  B P  K    CD 

Cotton  Blue Bs,  Kchl. 

Cotton  Blue  B.  2BR SW  CT 

Cotton  Blue  BI HS  WGS 

Cotton  Blue  3B,  6B  extra Kell. 

Cotton  Blue  0 0  CT 

Cotton  Blue  00  extra Kchl,  0  . .  WGS,  SS,  CT 

Cotton  Blue  R PK,  SS  CT 

Cotton  Bordeaux PK. 

Cotton  Brown PK. 

Cotton  Brown  3G,  R ClCo. 

Cotton  Brown  N Math   CD 

Cotton  Brown  R P  K  CD 

Cotton  Dark  Brown  B A  C   CD 

Cotton  Green  CG A    CD 

Cotton  Navy  Blue  CR AC   CD 

Cotton  Orange  G.  R P  K   CD 

Cotton  Ponceau BK. 

Cotton  Red.  4B P  K   ^O 

Cotton  Scarlet P  K  CD 

Cotton  Scarlet  3B K. 

Cotton   Scarlet  O Kchl  WN.  SA,  CT 

Cotton  Scarlet,  yellowlah Math  SA,  CT 

Cotton  Yellow  G.  GB,  R PK  CD 

Cresotiue  Yellow  G,  R A,  By,  O  CD 

Cresyl  Blue  BB,  «B.  BBSO,  RR Bs  CT 

Cresyl  Fast  Violet  B.  BB Kchl. 

Cresyl  Green  GG Bs CT 

Cresyl  Violet  BB Bs  CT 

Croceine  AZ.  X Math. 

Croceine  B,  3B Sch  WGS,  SS 

Croceine  3BX By,  K  WGS 

Croceine   Orange By,  K  WGS 

Croceine  Orange  72269 Math   WGS 

Croceine  Scarlet  3B By,  K WGS,  CD 

Cnjceine  Scarlet  4BX K   WGS 

Croceine  Scarlet  7B By  WGS 
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Name  of  Dye  Agent.  Dye  Method. 

Oooeine  Scarlet  SB By,  K  WGS 

Croceine  Scarlet  lOB By WGS 

Croceine  Scarlet  O  extra K  WGS 

Cross  Dye  Black RH  CD 

Cross  Dye  Drab RH  CD 

Crow  Black Kchl,  PK CD 

Cnimpsall  Direct  Fast  Brown  B,  M,  CLev CD 

Crumpsall  Fast  YeUow  YYFD Lev CD 

Crumpsali  Yellow Lev WGS 

CrystaJ  Ponceau A,  PK WGS 

Crystal  Ponceau  6a Kchl,  Math  WGS 

Crysial  Scarlet  6R Kchl,  Math  . .  WGS,  SS 

Crj-stal  Violet  5B Math. 

Crystal  Violet  5BO Kip  WGS,  SS,  CT 

Crystal  Violet  O Kchl,  PK WN,  jsA 

Cuba  Black  R SW  CD 

Cumassi   Black Lev. 

Cumassi  Mauve  Blue L*;T. 

Cumidine  Ponceau A,  PK WGS 

CiuDldiiie  Red A,  PK WGS 

Capraail  Brown  B Kip    CD 

Corciunme  A WGS 

Cnrcnmme O WGS,  SS 

CnrcTunine  S A.  By,  Kchl 

WGS,  SS.  CD 

Carcomine  Substitute. .  SS  WGS 

Curcnpiienine ClCo WG 

Cutch  Brown  D Kchl,  N. . . WG,  SA,  CT 

Cuuh  Brown  D ClCo CD,  WGS 

Cutch  Brown  G Kchl WG,  SA,  CT 

Cutch  Brown  GG BrS   CD 

Cutch  Brown  O,  R,  VY .' ClCo  CD.  WGS 

Cyanine  B Kchl  WGS,  SS 

Cyanol  extra,  BB,  FF Math   WG 

Cyanosine  Kip. 

Cyanosine  alcohol  soluWe Kchl. 

Cyklamine  Mo WG,  SA 

Dahlia WGS,  SS,  CT 

Dahlia  for  white Kell  SS 

Dark  Blue Kchl,  PK WGS 
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Name  of  Dye.  Agemt.  Dye  Method. 

Dark  Brown SW CD 

Dark  Brown  M,  MB Kchl    WG,  SA,  CT 

Dark  Green PK  WGS 

Dark  Green  G82 BrS  CD 

Deep  Wool  Black  2B,  3B A  WG 

Delphin  Blue S,  Kchl WCh 

Iteha  Purpurine  5B By,  Kchl  CD 

Delta  Purpurine  7B A,  By,  Kchl CD 

Delta  Purpurine  G By    CD 

Diamine  Azo  Black  B,  BB  pat Math   CD 

Diamine  Azo   Blue  54,  5,  154,  72,   918, 

72,  122  pat Math  CD 

Diamine  Azo  Blue  R,  RR,  pat Math  CD 

Diamine  Black  B,  BH,   BO,   HW,   RO, 

RMW.  72303,  72300J,  74302J,  75170J. 

75171J Math  CD 

Diamine  Black  Blue  B Math  CD 

Diamine  Blue  B,  2B,  3B,  BG,  BX,  C4B. 

6G,   C4R,   LG,   C2R,   L.R,   NC,   RW 

3R,  SRX,  50,  52,  53,  55,  41122,  72918, 

72122,    72473,    72122,    74287,    74242, 

74242J,  15AB Math   CD 

Diamine  Blue  Black  E,  72592,  R,  RL. .  .Math  CD 

Diamine  Bordeaux  B,  S Math  CD 

Diamine  Brilliant  Blue  G Math  CD 

Diamine  Bronze  B,  C Math  CD 

Diamine  Brown  B,  GG,  3G,  M,  00,  QQ, 

V,  1100,  3833,  30a,  31,  32,  33,  34,  35, 

36,  37,  74290XJ,  74481J Math  CD 

Diamine  Catechine  B,  G,  pat Math  CD 

Diamine  Catechu Math  CD 

Diamine  Cutch Math  CD 

Diamine  Cyanine  B,  3B,  R Math  CD 

Diamine  Dark  Blue  B,  R Math   CD 

Diamine  Deep  Black  Cr,  pat Math   CD 

Diamine  Deep  Black  RB,  SS.  OOOO Math  CD 

Diamine  Deep  Blue Math  CD 

Diamine  Deep  Dark  Blue  B.  R Math   CD 

Diamine  Fast  Brown  G Math   CD 

Diamine  Fast  Red,  F Math  CD 
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Name  of  Dye  Agent         Dye  Method. 

Diamine  Fast  Yellow  A,  AR,  B Math  CD 

Diajnine  Gold Math  CD 

Diamine  Gold  Yellow Math  CD 

Diamine  Gray  G Math  CD 

Diamine  Green  B,  G Math  CD 

Diamine  Jet  Black  CR,  GO,  40,  P,  RB, 

SS,  72530 Math  CD 

Diamine  New  Blue  G,  P,  R Math  CD 

Diamine  Nitraiol  Black,  B Math  CD 

Diamine  Nitrazol  Brown  B,  BD,  G,  RD.Math  CD 

Diaminogene  B,  BR,  OF,  extra Math  CD 

Diaminogene  Blue  BB,  G,  RA,  2RA...Math  CD 

Diamineral  Black  B,  3B,  6B Math  CD 

Diamineral  Blue  R Math  CD 

Diamine  Orange  D,  DC,  G,  GC,  R Math  CD 

Diamine  Pink  BD,  B  extra Math  CD 

Diamine  Pure  Blue,  A,  FF Math  CD 

Diamine  Red  B,  3B,  lOB,  D,  XO,  72732.. Math  CD 

Diamine  Rose  BD,  B  extra,  BG,  GD Math  CD 

Diamine  Scarlet  B Math  CD 

Diamine  Scarlet  3B HS,  Math CD 

Diamine  Sky  Blue,  FF Math  CD 

Diamine  Steel  Blue  L Math  CD 

Diamine  Violet  X Math  CD 

Diamine  Violet  Red Math  CD 

Diamine  WO Math  ^ CD 

Diamine  Yellow  N,  paste,  R  paste. Math  CD 

Diamond   Black By    WGSch 

Diamond  Black  BH,  HW Math. 

Diamond   Brown By    WGSch 

Diamond  Fast  Acid  Black Me. 

Diamond  Fast  Blue,  Red  Yellow Me. 

Diamond  Flavine  G By   WCh 

Diamond  Green Mo,  By WGSch 

Diamond  Green  B,  G PK. 

Diamond  Green  crystals K  R 

Diamond  Orange  paste By. 

Diamond  Yellow  paste  G,  R By   WCh 

Dianil  Black.  G  paste,  R  paste Kchl   WCh 

Dianil  Blue  B,  G Kchl WCh,  CD 
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Name  of  Dye  Agent.  Dye  Method. 

Dianil  Blue  Black  E Kchl    WCh 

Dianisidine   Blue By,  Kchl Printing 

Dianol  Black  Brown 

Dianol  Brilliant  Red  extra Lev. 

Dianol  Brown  NB,  R.  Y,  YY Lev. 

Dianol  Olive Lev. 

Dianthine.  B,  G Lev. 

Dian thine  Pink BrS. 

Diazine   Black Brs,  Kell  CD 

Diazine  Blue  B,  2B,  R K   oT 


Diazine  Brown K, 

Diazine  Green K 

Diazo  Black K 


SW 


CT 
CT 
CT 


Diazo  Black  2B,  BHN,  3B,  G,  R Kell   CD 


Diazo  Blue.  B By  . . 

Diazo  Blue  Black  RS By  . . 

Diazo  Bordeaux By. 

Diazo  Brilliant  Black  B,  R By. 

Diazo  Brown  G By. 

Diazo  Brown  R  extra,  V By. 

Diazo  Deep  Blue  BB,  3B By. 

Diazo  Indigo  Blue  B,  M By. 

Diazo  Navy  Blue  3B By   . . 

Diazo  Alizarine  Red  RN By. 

Diazo  Fast  Black Bai   . 

Diazo  Fast  Black  H Kchl. 

Diazo  Violet  R By. 

Diazogene  B.  BB,  SB Bj. 

Diazurine  B,  G Kell. 

Diazji  Black By  . . 

Diazyl  Brown  G,  T Bs   .. 

Dimethyl  Orange Bs   . . 

Dingley  Yellow  17 Math 

Dioxine   Sch    . 

Diphenylamine  Blue Kchl. 

Diphenylamiue  Orange Kip. 

Diphenyl  Black  B,  DBB,  ERF,  3G.  R. 

RR  Kell   . 

Diphenyl  Blue  B.  2B,  BM,  DBB,  EFR. 

EFS.  3G.  NT.  RR Kell  . 


WG 
WG 


CDv 


WGS 


CD 

CD 

CD 

WGS,  SS 
CD 


CD 


CD 
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Name  of  Dye  Agent.  Dye  Method. 

Diphenyl  Blue  Black Kell  CD 

Diphenyl  Brown  B,  BY,  CB,  CG,  CGG, 

R,  RR.  Y,  3G Kell   CD 

Diphenyl  Chrysoine,  RR Kell  CD 

Diphenyl  Catechine  G,  R Kell   CD 

Diphenyl  Citronine  G Kell  CD 

Diphenyl  Fast  Black Kell  CD 

Diphenyl  Fast  Yellow  G Kell  CD 

Diphenyl  Grey Kell   CD 

Diphenyl  Green  G,  GB,  3G Kell  CD 

Diphenyl  Indigo  Blue Kell   CD 

Diphenyl  Orange.  GG.  RR Kell  CD 

Diphenyl  Red Kell  CD 

Diphenyl  Violet  R Kell  CD 

Diphenyl  Yellow,  R Kell  CD 

Direct  Black  B SS CD 

Direct  Black  BFG A   CD 

Direct  Black  GBN,  K Kip    CD 

Direct  Black  R SS    CD 

Direct  Black  X Bs    CD 

Direct  Black  BK Kip   CD 

Direct  Black  DR,  X Bs  CD 

Direct  Black  No.  8 AC  CD 

Direct  Black  No.  5062 At  CD,  CDv 

Direct  Blue  B K.  Kchl.  Kip,  SW . . .  CD 

Direct  Blue   2B SS CD 

Direct  Blue  3B Jy  CD 

Direct  Blue  3BN K    CD 

Direct  Blue  3BX SS    CD 

Direct  Blue  5B HS   CD 

Direct  Blue  G,  G  97 SW CD 

Direct  Blue  GR Kchl    CD 

Direct  Blue  NB : 

Driect  Blue  0 

Direct  Blue  R Kip,  SW  CD 

Direct  Blue  2R Jy,  SS. 

Direct  Blue  3R Bt  CD 

Direct  Blue  5093 S  W  CD 

Direct  Blue  Black  2B By    CD 

Direct  Brilliant  Blue  B S  W  CD 


Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Ertrec 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
Direc 
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Name  of  Dye  Agent.  Dye  Method. 

Brown   BB Bs CD 

Brown   BL BL  CD 

Brown  BS,  GS,  RS ..Kell  CD 

Brown  GG .'. .By    '  CD 

Brown  GX Bs CD 

Brown  J .Kip CD 

Brown  M S  S    CD 

Brown  NX Bs    CD 

Brown  RD BL  CD 

Brown  R.  S Kell  CD 

Brown  RS Kell  CD 

Brown  S  C .SW,  CD. 

Brown  SDP SS CD 

Brown  TB Kchl    CD 

Brown  TS,  TSB Kip CD 

Brown  VX Bs    CD 

Brown  130.  131 H  S   CD 

Brown  5002 SJW    CD 

Catechu  Brown NX    CD 

Deep  Black  E.  R,  RW,  T By CD 

Deep  Red  P At  CD 

Fast  Brown  B,  GG By    CD 

Garnet  A BL  CD 

Gray Jy,  Kchl  CD 

Gray  B Kip,  SS  cD 

Gray  F SW CD 

Gray  J SS CD 

Gray  N AC  CD 

Gray  R SS,  Kip CD 

Gray  reddish Kip    CD 

Gray  4R SS CD 


Green,  CP Kip    CD 

Green  B A  C.  SS   CD 

Green  BC SW. 

Green  BX B  L  CD 

Green  C,  CB Kell  CD 

Green  CY Kell  CD 

Green  G Jy CD 

Green  P,  A Kip CD 
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Name  of  Dye  Agent  Dye  Method. 

Direct  Green  Y Kip,  SW CD 

Direct  Green  YYC S  W CD 

Direct  Green  177,  228 H  S  CD 

Direct  Indigo  Blue  A,  BN -. Kip CD 

Direct  Indigo  Blue  RB At CD  &  CDv 

Direct  Indigo  Blue  BK Kip    CD 

Direct  Lemon  Yellow Kip   CD 

Direct  Navy  Blue  C,  SB S  W CD 

Direct  New  Blue  4B A   CD 

Direct  Olive  Y S  W CD 

Direct  Orange Fi. 

Direct  Orange  G H  S  CD 

Direct  Orange  KR.  KY Kell  CD 

Direct  Orange  R SS CD 

Direct  Orange  2R K CD 

Direct  Orange  Y SS CD 

Direct  Orange  12.  69 HS  CD 

Direct  Oriol  Yellow Kell  CD 

Direct  Pink SW  CD 

Direct  Pink  B Jy  CD 

Direct  Plum Jy  CD 

Direct  Red A.  By.  Fi.  Kell CD 

Direct  Red  B Bs CD 

Direct  Red  C.  B AC  CD 

Direct  Red  E.  T Kell  CD 

Direct  Red  5SE Kell  CD 

Direct  Red  No.  -55 HS  CD 

Direct  Red  extra Jy  CD 

Direct  Scarlet  B,  cone K CD 

Direct  Scarlet  G K CD 

Direct  Scarlet  R K CD 

Direct  Tan  5506 ,. .  .H  S CD 

Direct  Union  Black Jy. 

Direct  Violet  A,  C S  W  CD 

Direct  Violet  R Jy CD 

Direct  Violet  6  R  extra SS CD 

Direct  Yellow A.  By.  Fi.  K.  SS CD 

Direct  Yellow  C K  SS  CD 

Direct  Yellow  C,  P Kip CD 

Direct  Yellow  BSR.  BLR At CD 
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Name  of  Dye  Agent.  Dye  Method. 

Direct  Yellow  G A  C,  K,  SS  CD 

Direct  Yellow  2G,  3G K   CD 

Direct  Yellow  NW B  L CD 

Direct  Direct  Yellow  R A  C.  By,  S  W CD 

Direct  Yellow  R  extra By   CD 

Direct  Yellow  S S  W CD 

Direct  Yellow  T Kip,  S  W CD 

Direct  Yellow  9673 Jy  CD 

Dominion  Yellow  O At CD 

Double  Brilliant  Scarlet  G A    CD 

Double  Brilliant  Scarlet  3  R By   CD 

Double  Green  S,  F K. 

Double  Ponceau  2R,  3R,  4R By    WGS 

Double  Scarlet K WGS 

Double  Scarlet  extra  S A WGS 

Double  Scarlet  G tM   WGS 

Double  Scarlet  R Lev WGS 

Double  Scarlet  2R tM    WGS 

Durophenine  Brown  V CI  Co CD 

Eboli  Blue Bs    WG,  CD 

Eboli  Blue  B L CD 

Eboli  Green  B,  G L,  Kip CD 

Ebony  Black Kip CD 

Ecarlate  B SS CD 

Ecarlatc  J,  JJ,  V RF  WGS 

Ecarlate  Brilliante R  F  CD 

EJcarlate  Croceine  3B Mo. 

Echurine L  M. 

Eclipse  Black  B Kell   CD 

Emerald  Green  Crystals Bt,  By WGS,  SA  CT 

Emin  Red A WGS 

Empire  Orange  G Bch. 

EInglish  Yellow WGS 

Ek)saniine  B A WGS 

Eosine  A P  K WA  SA 

Eosine  A  cone.  2A,  AG,  A6G Kchl    WA  SA 

Eosine  bluish Kell WA  SA 

Eosine  B Kip.  S  W WA  SA 

Eosine  BB Kip   WA  SA 

Eosine  SB Kchl   WA  SA 
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Name  of  Dye.  Agent.  Dye  Method. 

Ek)Sine  lOB,  BF Math    WA  SA 

Eosine  BX Math,  P  K WA  SA 

Eosine  DH,  DHV Kip  WA  SA 

Eosine  extra,  extra  yellow,  extra  cone, 

extra  BB Kchl WA  SA 

Eosine  Dluish,  extra  yellow,  yellowish..Kell   WA  SA 

Eosine  G Math    WA   SA 

Eosine  GGB,  GGF,  GOG Math    WA   SA 

Eosine  J P  K   WA  SA 

Eosine  SJ,  4J,  extra Kchl WA  SA 

Eosine  JJF Math    WA   SA 

Dosine  MZ,  MZA Math    WA   SA 

Eosine  S P  K WA   SA 

Eosine  Y S   W    WA   SA 

Eosine  2110,  5765,  02021 Math    WA   SA 

Eosine  Scarlet  B Math    WA  SA 

Eosine  Scarlet  BB  extra Kchl,  Kell WA  SA 

Eosine  Yellowish A,  BrS,  K WA  SA 

Brie  Blue  GG A    CD 

Erika  B A    CD 

Brika  G Lev  CD 

Erika  3GN A    Z CD 

Erio  Blue  BB,  G,  R,  RR Kell  WGS 

Eriocyanine  Kell  WGS,  SS 

Eric^laucine Kell  WGS,  SS 

Erythrine  X P  K SS 

Erythrine  C Math. 

Erythrcsine  BrS,  Kip,  PK WA 

Erythrosine  Kchl,  PK WA 

Erythrosine  bluish  y^lowish. Kell    WA 

Erythrcsine  AG Kchl    WA 

Eirj-throsine  B,  BB A    WA 

Erythrosine  blue  shade Kchl   WA 

Erythrosine  BXT,  D,  DS Math    WA 

Erythrosine  extra Kchl    WA 

Erythrosine  G P  K   WA 

Erythrosine  yellow  shade Kch.1,  Math    WA 

ESrythrosine  694 S  W WA 

Ethyl   Blue    BF Kchl  Printing 

BUiyl  Blue  BD,  RD Kchl CT 
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Name  of  Dye.  Agent.  Dye  Method. 

Ethylene  Blue,  B,  G,  R,  RR 0. 

Ethyl  Eosine 

Ethyl  Green A,  Bt WGS,  SS 

Ethyl  Purple  6B P  K  WGS 

Excelsior  l^ke  Scarlet  JN,  2JCN Math  WGS 

Excelsior  Black Math   WGS 

Excelsior  Black  B,  G,  5G SW WGS 

Fast  Acid  Blue  B By WGS 

Fast  Acid  Blue  R,  R  cone Kchl WGS,  SS 

Fast  Acid  Eosine  G Kchl WGS 

Fast  Acid  Fuchsine  B By WGS 

Fast  Acid  Green  B,  BN,  BS,  BZ Math  WGS 

Fast  Acid  Ponceau Kip    WGS 

Fast  Acid  Red  A Kchl WGS 

Fast  Acid  Red  B Kchl,  PK WGS 

Fast  Acid  Scarlet Kip. 

Fast  Acid  Violet  A2R Kchl   WGS,  SS 

Fast  Acid  Violet  B Kchl   WGS,  SS 

Fast  Acid  Violet  lOB By WGS 

Fast  Acid  Violet  R Kchl    WGS,  WCh 

Fast  Azo  Grenat Kchl. 

Fast  Belgian  Blue A  C. 

Fast  Black Kchl. 

Fast  Black  B.  BS P  K. 

Fast  Black  D S  W  CD 

Fast  Blue BrS. 

Fast  Blue  B  for  wool A,  Kchl,  PK WGS 

Fast  Blue  for  Cotton,  B,  3B,  3R Kell. 

Fast  Blue  for  Cotton,  B,  2B,  3B,  4Bm, 

5B,   6B Kchl CT 

Fast  Blue  for  Cotton  R,  2R,  3R,  RB 

Faste  Blue  2B  for  Cotton A,  NI,  SS  CT  ' 

Fast  Blue  5'B  greenish Kchl. 

Fast  Blue  6B  for  wool A. 

Fast  Blue  BN Math. 

Fast  Blue  Black  paste Kchl CT 

Fast  Blue  Black  M  paste Kchl CT 

Fast  Blue  C Jy. 

Fast  Blue  D Kchl    WGS 

Fast  Blue  EL O. 


220  TEAK-BOOK  FOR  COLORISTS  AND  DYERS. 

Name  of  Dye  Agent  Dye  Method. 

Fast  Blue  E,  EOOO O. 

Fast  Blue  extra  greenish Kchl   WGS 

Fas:  Blue  FS Kchl   WGS 

Fast  Blue  G Bd,  Bt WGS 

Fast  Blue  G  extra Kchl   WGS 

Fast  Blue  greeniah Kchl,  P  K WGS 

Fast  Blue  6G Math. 

Fast  Blue  N SW. 

Fast  Blue  NO,  NR O. 

Fast  Blue  O Kchl : WGS 

Fast  Blue  OOO ~.0. 

Fast  Blue  R  for  cotton  crystals A CT 

Fast  Blue  3R  for  cotton  crystals Kchl CT 

Fast  Blue  R A,  Kchl.  Math,  PK.  .WG 

Fast  Biue  2R A,  Kchl,  Math,  PK. . WG 

Fast  Blue  3R.  5R.  5R  No.  60.  RAD,  RD 

RRD  Math  WGS 

Fast  Blue Kchl WGS 

Fast  Blue  IH  R S  CT 

Fast  Bordeaux  O Kchl   WCh 

Fast  Brown  3B.  G A WGS 

Fast  Brown  X P  K WGS 

Fast  Brown  ONT  yellowish Kchl WGS.  SS 

Fast  Brown  R Kchl.  PK CD 

Fast  Brown  25 A,  Math  WGS 

Fast  Claret HS,  Kip WGS 

Fast  Claret  Red  O Kchl WGS.  SS 

Fast  Cotton  Blue  B.  3B,  R.  RR.  3R Kchl CT 

Fast  Cotton  Brown  R Kell  CD 

Fast  Cotton  Orange  6R  extra Bs CD 

Fast  Cotton  Yellow  6G,  extra.  O.  R Bs CD 

'Fast  Direct  Blue Bt   CD 

Fast  Direct  Blue  G Bs CD 

Fast  Direct  Brown  BE.  G Bs CD 

Fast  Falling  Blue  RR Kip   WCh 

Fast  Gray  B.  R O CT 

Fast  Green By.  NI WGS,  SS.  CT 

Fast  Green  No.  12.  paste Kchl  WCh 

Fast  Green  No.  1€ Kchl  WCh 

Fast  Green  Crystals  O Math. 
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Fast  Green  extra,  extra  bluish By WGS 

Fast  Green  B Math. 

Fast  Green  M Kip. 

Fast  Indigo  Blue  R K WGS 

Fast  Light  Green By WGS 

Fast  Mordant  Yellow  G P  K CT 

Fast  Navy  Blue  A,  G O  CT 

Fast  Navy  Blue  GM K WGS 

Fast  Navy  Blue  M S  W. 

Fast  Navy  Blue  MM K (^T 

Fast  Navy  Blue  RA 0  CT 

Fast  Navy  Blue  RM K CT 

Fast  Navy  Blue  RN O  CT 

Fast  Neutral  Violet  B Math   CT 

Fast  New  Blue  for  Cotton 

Fast  Orange SW  CD 

Fast  Pink  B Kip CD 

Fast  Pink  for  Silk Kip. 

Fast  Ponceau  B,  2B P  K WGS 

Fast  Red A,  Kchl,  Kip WGS 

Fast  Red  A A,  By,  K,  0.  PK...WGS 

Fast  Red  B NI,  PK  WGS 

Fast  Red  BT By,  Kip WGS 

Fast  Red  C PK  WGS 

Fast  Red  D 0.  PK  WGS 

Fast  Red  E By,  PK  WGS 

Fast  Red  E,  B PK   WGS.  SS 

Fast  Red  extra Kell   WGS.  SS 

Fast  Red  7B NI. 

Fast  Red  NS By WGS,  SS 

Fast  Red  O Kchl WGS 

F^ast  Red  R AC WGS 

Fast  Rod  RC SW   WGS 

Fast  Red  RR,  RY PK  WGS 

Fast  Red  S Kchl WGS,  SS 

Fast  Scarlet,  B K WGS 

Fast  Silk  Gray  O Kchl    SS 

Fast   Violet Kip    WCh 

Fast  Violf't  B Kchl  WCh 

Fast  Violet  bluish,  reddish By WGS 
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Fast  Yellow BrS.  By,  Math,  PK.WGS 

Fast  Yellow  C SW WGS 

Fast  Yellow  G K,  Kip. 

Fast  Yellow  greenish Bs WGS 

Fast  Yellow  M B  L  WGS 

Fast  Yellow  R K   WGS 

Fast  Yellow  S Math.  Kchl  WGS 

Fast  Yellow  4S SS WGS 

Fast  Yellow,  1,  2 SW CD 

Fast  Yellow  272 SW WGS 

Fast  Ponceau Kchl. 

Filling  Blue Kip WCh 

Fine  New  Green  Crystals Bt. 

Fine  Violet Bt. 

Firn  Blue Kip WGS.  SS.  CT 

Flavazol   A WGS 

Plavinduline PK CT 

Fluoresceine  Kchl.  Kip.  Math.  PK. . . 

WGS.  SS 

Fluoresceine  G.  R,  6836 Math   WGS.  SS 

Fluorescent  Blue Kip,  SS. 

Formyl  Violet  4B,   6B,    8B,   lOB.   S4B. 

S5B    Math   WGS 

Fuchsine    Bs.     By,     Kchl.     Kip, 

Math,    O.    PK.    NT. 

PS WG.  SS.  CT 

Fuchsine  A P. 

Fuchsine  BOO.  JOO SS  WG.  SS 

Fuchsine  Crystals  685 SW  WG,  CT 

Fuchsine  S PK WG,  SS 

Full  Blue  O Kchl WGS.  SS,  CT 

Fulling  Black Kip WCh 

Fulling  Blue ,. K WCh 

Fulling  Blue  G,  R Kell  WGS 

Fulling  Green Bs,  Kchl WGS 

Fulling  Red  B At.  Kchl. 

Fulling  Red  B.  FGG,  FR,  G Math. 

Fulling  Red  R Bs. 

Fulling  Yellow Bs  WCh 

Fiilling  Yellow  0 Kchl WGS 
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Fulling  Yellow  00 Math  WGS 

Gallamine  Blue By,  Keli  WCh 

Gallanil  Green Kip WCh 

Gallanil  Indigo  P.  PS Kip WCh 

GaJlaain  A Kip WCh 

Gallein  A  paste.  R  paste,  W  powder Kchl W^Ch 

Gallein  paste By,  PK  WCh 

Gallooyanine  BS,  DH Kip  WCh 

Gallocyanine  paste By.  Kchl,  PK WCh 

Gallocyanine  paste  D H. 

Gambine   A,  K WCh 

Gambine  B,  G,  R,  Y,  YDS,  Yellow H WCh 

Garnet   Math CT 

Garnet  138 HS WGS 

Garnet  71031 Math. 

Geneva  Blue  C,  RR AC WCh 

Geneva  Brown AC WCh 

Gentian  Blue  6R A. 

Gentianin   Kell CT 

Geranium  GN Math  WGS,  CT 

Geranine  BB,  G By. 

Germania  Red 

Girofle  paste,  powder Kip CT 

Glacier  Blue Kip WGS.  SS,  l  r 

Gloria  Black  B Math. 

Glycine  Blue,  Corinth,  Red Ki  CD 

Golden  Brown  B  L CD 

Golden   Yellow H    WGS 

Gold  Orange Bs,  By WGS.  CT 

Gold  Orange  for  Cotton Kip. 

Gold  S,  C S  W  CD 

Gold  Yellow By WGS.  SS 

Cold   83 Gt CD 

Granat  Brown 

Gray  B.  R Kip. 

Green  resinate  A.  7803 Math. 

Grenadine  Kchl,  NI...WG.  SA.  CT 

Grenadine  B.  BB,  G 0. 

Grenat  S P  K. 

Guernsey  Blue Kchl,  O. 
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Guinea  Green  B,  BV.  4B,  4R A WGS,  SS 

Half  Wool  Black,  S Math. 

Havanna  RF,  VB Math CT 

Havanna  Black  TED AC CD 

Havanna  Blue  DR,  W AC ". . .  CD 

Havanna  Brown  CBB,  O,  No.   50,  No. 

61  AC CD 

Helianthine   Kell,  PK. WGS,  SS 

Heligoland  Blue  B,  G,  GA,  GG,  R.  2R.  ..Jy  CD 

Heligoland    Brown NI CD 

Heligoland  Red NI CD 

Heligoland  Y'ellow NT CD 

Heliotrope  A.  By,  Kchl 

WG.  WGS,  CD 

Heliotrope  Tannin Math   CT 

Heliotrope  B A,  By.  K.  Kchl CD 

Heliotrope  2B A,  By,  K.  Kchl CD 

Helvetia  Blue Kell WGS,  L  i* 

Helvetia  Green Bs. 

Hessian  Blue Kchl. 

Hessian  Bordeaux Kchl CD 

Hessian  Brilliant  Purple A.  By,  Kchl   CD 

Hessian  Brown,  BB,  MM Kchl CD 

Hessian  Purple  B.  D.  N A,  By.  Kchl CD 

Hessian  Violet A,  By,  Kchl CD 

Hessian  Y'ellow A,  By,  Kchl CD 

Hoechst  New  Blue Kchl WGS 

Hofmann's  Violet KB WG,  SS.  CT 

Hofmann's  Violet  N SS CT 

Homophosphiue  G Kchl CT 

Hydroleine  Induline,  Marine  R,  Primul.RE. 

Immedial  Black  G.  extra.  N.  V.  extra.  .Math   CD 

Imperial  Black At WGS 

Imperial  Green  Crystals Bt 

Imperial  Scarlet By WGS 

Imperial  Violet  Crystals At WGS 

Indamine  Blue  N.  NB,  N  extra  R Kchl CT 

Indamine  Gray NI. 

Indamine  3R,  6R,  TD NI CT 

Indaxine  M,  MT,  P Math   CT 
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Indaziirinc    B  C  F. 

Indian  Yellow.  •. By WGS,  SS 

Indian  Y''ellow  G,  R Math    CD 

Indigen  Blue  BB.  R Kip CD 

Indigene  D.  F By. 

Indigo  Blup  N Math    WG 

Indigo  Blue  BNK Kip    CD 

Indigo  Blue  RB S  S. 

Indigo  Blue  SGN Math   WGS 

Indigo  Powder  1006 H. 

Indigo  Substitute  B,  BS,  pat Kchl  WGS,  SS 

Indigotine  A,  B S  W WGS 

Indigotine  extra  L,  No.  150 Math  WGS 

Indigotine  extra  L,  and  No.  1 Kip WGS 

Indophenol  White  paste Kip. 

Indophor  P  K. 

Indulino   Bs,  By,  Math.  Kchl,  PK. 

Induline  B K.  S   W. 

Induline  BE SS. 

Induline  6B A. 

Induline  B,  R  powder Kchl   Printing 

In<luline  NN PK. 

Induline  2N.  2N  greenish Kchl  WGS,  SS 

Induline  R K. 

IndHline  Scarlet P  K   CT 

Indumen   Blue  B A  C   WCb 

Intense  Blue By    WGS 

Iodine  Eosine Mo. 

Iris   Blue P  K. 

Iris  Violet P  K. 

ISO  Diphenyl  Black  B,  BB.  R Kell    CD 

ISO  Rubin A   WGS,  SS.  CT 

Italian   Green ClCo    CD 

Janus  Blue  B.  R Kchl    CDv 

Janus  Bordeaux  B Kchl   CDv 

.lanus  Brown  B.  R Kchl CDv 

.Tanus  Gray  B,  BB Kchl    CDv 

.Tanus  Green  B Kchl    CDv 

.Tanus  Red  B Kchl    CDv 

.lanuR  Yellow.  G.  R Krhl    CDv 
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Jasmine  Kell  WGS.  SS 

Jet  Black  R By   WG.  WGS 

Jute  Black Kchl,  Math,  O CT 

Jute  Black  GN.  G375,  8174 Math   CT 

Ka:igene  Black  Brown By    CD 

Kermesine  Orange Kchl   WGS 

Keton  Blue  4BN.  G,  R Kchl    WGS.  SS 

Kiamensi  Orange  G,  RR At CD 

Kiton  B]ue Kip    WGS 

Kiton  Green Kip    WGS 

Klondike  Black  153 H  S  CD 

Klondike  Black  Brown H  S  CD 

Klondike  Blue  51.  71 HS  CD 

Klondike  Brown  B.  G,  GG.  No.  156 H  S  CD 

Klondike  Olive  Brown H  S  CD 

Klondike  Orange  RR H  S  CD 

Klondike  Red H  S  CD 

Klondike  Yellow  GG.  3G.  No.  162 H  S   CD 

Kresotine  Yellow  G.  R A.  By,  O CD 

Kresol  Red P  K. 

Kyrogene  Blue  R P  K. 

Lake  Scarlet  FR,  FRR.  FRRR.  GG,  2R. 

3R   Math    WGS 

Lanacyl  Alizarine  Violet  R Math  WA 

Lanacyl  Blue Math  W»J^S 

Lanafurhsine  SB.  SG Math  WGS 

Laundry  Blue  B.  1.  2.  3 Math WGS.  SS.  CT 

Lazuliue  Blue  By  WGS 

Lieather  Black  New Math    143 

Leather  Black  4252.  6116 Math. 

Leather  Brown Kchl.  O. 

Leather  Yellow Bs.  Kchl.  Kip. 

Light  Blue SS.  tM. 

Light  Green K  B. 

Light  Green  SF.  bluish,  yellowish P  K WGS,  SS 

London  Blue  extra Br  S. 

Lyons  Blue  0.  R.  RR Kchl. 

Madison  Blue  V At  C  D  &  C  Dt 

Madras  Blue  B At.  FTM. 

Madras  Blue  G SS   WGS 
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Madras  Blue  RR At    WGS 

Magdala  Red Kchl,  Kip. 

Magenta  R.  Math,  Sch 

WG,  SA,  CT 
Magenta   Extra   l^irge  Crystals,   extra 
yellow.  Large  Crystals.  Small  Crys- 
tals. Double  Refined Kchl  WG.  SA,  CT 

Magenta  Large  Crystals  B Math  WG.  SA,  CT 

Magenta  I Kip  WG.  SA,  CT 

Magenta  Crystals  80408 R  H    CT 

Malachite  Green A,  K,  Kip,  Math   

WN.  SA,  CT 

Malachite  Green  B Kchl,  P  K..WN.  SA,  CT 

Malachite  Green  BB,  4B Kchl   ....  WN,  SA,  CT 

Malachite  Green  crystals Kchl,  SW..WN.   SA.  CT 

Malachite  Green  G PK WN,  SA,  CT 

Malachite  Green  la Kchl   WN,  SA,  CT 

Malachite  Green  Superior Kchl   WN,  SA,  CT 

Malachite  Green  No.  12 Kchl  WN,  SA,  CT 

Malachite  Green  Powder Kchl.  S  W  .WN,  SA,  CT 

Malta  Gray S  S   CT 

Manchester  Brown,  EE,  PS Math    CT 

Manchester  Yellow T^v.    RD    WGS 

Manhattan  Black  BS AC. 

Mandarine  G  extra.  GR A  WGS 

Mandarine  Orange  G,  extra Kchl    WGS 

Marine  Blue  BL  D,  2RX,  RI Kchl  WN,  SA.  CT 

Maroon  S Kchl.  P  K  ....  WGS,  SS 

Mars  Red  G P  K. 

Martial  Black  B SS. 

Martins  Yellow KcDl. 

Mazarine  Blue  B.  BG,  RNS A  C   WCli 

Mazarine  Brown  WO A  C   WCli 

Mekon  Yellow  G,  R Kip    CI) 

Meldola's  Blue 

Meridian  Green  B At  CD 

Meridian  Violet  51 At CD 

Meridian  Yellow  OOO At CD 

Merino  Blue.  R SS. 

Merino  Brown SS. 


•i-ib  YEAR-BOOK   FOR   C0LC»R1STS  AND  DYERS. 

Name  of  Dye  Agent.  Dye  Method. 

Merino  Yellow SS. 

Metamine  Blue  B.  G Kip    CT 

Metanil  Yellow A.  Bs.  By,  K,  Kell,  O, 

PK   WGS 

MeTanil  Yellow  B.  BB.  R Math   WGS 

Metanil  Extra  Yellow  G Math  WGS 

Metaphenylene  Blue  B,  BB Math   WGS 

Methyl  Alkali  Blue K.  Kchl,  Kell,  Kip.  O, 

PK. 

Methyl  Blue Math.  tM  SS.  CT 

Methyl  Blue  for  Cotton Kchl.  O...WGS,  SS,  CT 

Methyl  Blue  for  Silk Kchl.  O  SS 

Methyl  Blue  New Kell. 

Methyl  Blue  GS Math. 

Methyl  Cotton  Blue Kell. 

Methyl  Diphenylamine  Blue Kchl. 

Methylene  Blue  B Kchl.  Kell.  0.  PK 

WN.  SA.  CT 

Methylene  Blue  B  cone Kchl   WN.  SS.  CT 

Methylene  Blue  BB A.  Kchl  . . .  WN.  SS.  CT 

Methylene  Blue  BB  cone Kchl WN.  SS,  CT 

Methylene  Blue  BB  crystals CR    WN.  SS.  CT 

Methylene  Blue  BB.  extra Kchl   WN.  SS.  CT 

Methylene  Blue  powder  extra A,  PK WN,  SS.  CT 

Methyk^ne  Blue  B.  G PK  WN.  SS.  CT 

Methylene  Blue  crystal,  chem.  pure Kchl WN.  SS.  CT 

Methylene    Blue    D,    DB.    DBB    extra.Kchl WN.  SS.  CT 

DBB  extra  cone.  DR.  extra  D Kell    WN.  SS.  CT 

Methylene  Blue  D.  pure O WN.  SS.  CT 

Methylene  Blue  G 

Methylene  Blue  powder  D.  Powder  1. 

R.  RB.  R  cone.  RR Kchl   WN.  SS.  CT 

Methylene  Blue  RR O WN.  SS.  CT 

Methylene  Blue  3R.  5R.  6R Kchl WN.  SS.  CT 

Methylene  Blue  V Kell   WN.  SS.  CT 

Methylene  Dark  Blue  SBN.  RBN.  pat.  .Kchl   WN.  SS.  CT 

Methylene  Gray  B.  BF,  G.  ND,  NF.  0. 

R  Kchl  WN.  SS.  CT 

Methvlene  Green Kell  WN.  SS.  CT 
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Methylene  Green  G,  GG.  O,  extra  yel- 
low, yellow  cone Kchl WN,  SS,  CT 

Methylene  Indigo  0 SS WN,  SS.  CT 

Methylene  Violet Kell,  Kip. .  .WN,  SS.  CT 

Methylene  Violet  BN,  RRA,  RRRA. . .  .Kchl WN,  SS,  CT 

Methyl  Eosine A.  Kip  WGS,  SS 

Meihyl  Green A,  By,  K.  Math,  SS. 

Methylindone  B,  R Math. 

Methyl  Violet  B,  2B A     By,    Kchl,    Math, 

NI,  O,  PK,  SW 

WG,   SA,   CT 

Methyl  Violet  2B,  c.  p Kchl. 

Methyl  Violet  2BC SW  WG.  SA,  CT 

Methyl  Violet  BO Math WG.  SA.  CT 

Methyl  Violet  3B Kchl.  Math,  0.  SW. 

Methyl  Violet  3BD Math WG,  SA.  CT 

Methyl  Violet  3BO Bch. 

Methyl  Violet  4B Kchl.  Math.  0 

WG.   SA.  CT 

Methyl  Violet  4B0 Math  WG,  SA,  CT 

Methyl  Violet  5B Kchl,  Math.  O.  SW.. . 

WG,   SA.  CT 

Methyl  Violet  6B Kchl,  Math,  0,  SW. . . 

WG,  SA.  CT 

Methyl  Violet  6B0 K,    Kchl,    Math.    NI,   O, 

SS WG,  SA,  CT 

Methyl  Violet  tjB,  chem.  pure Kchl  WG.  SA  CT 

Methyl  Violet  6B.  crystals Kell,  Kip,  PK 

WG,  SA.  CT 

Methyl  Violet  BSC Math WG,  SA,  CT 

Methyl  Violet  extra Kchl WG,  SA,  CT 

Methyl  Violet  OB,  OBB,  03B,  04B,  05B, 

06B,  03R 0   WG,  SA,  CT 

Methyl  Violet  R.  2R Kchl.  Math.  SW 

WG.  SA.  CT 

Methyl  Violet  3R.  4R Kchl.  Math.WG,  SA,  CT 

Methyl  Violet  5R Kchl   WG,  SA,  CT 

Methyl  Violet  RO Math  WG.  SA,  CT 

Methyl  Violet  RSJ Math  WG.  SA,  CT 

Methyl  Violet  superior Kchl WG,  SA,  CT 
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Methyl  Violet  S  7  B P  K WG,  SA,  CT 

Methyl  Violet  V3 K WG,  SA,  CT 

Methyl  Violet  72  0 Math  WG,  SA,  CT 

Methyl   Violet   97    S,   674,    3744,    16261, 

16261  Math WG,  SA,  CT 

Methyl  Water  Blue P  K WG,  SA,  CT 

Mikado  Brown  B,  3GA,  M Kchl    CD 

Mikado  Gold  Yellow,  2G,  4G,  6G,  8G. .  ..Kchl    CD 

Mikado  Orange  G,  R,  2R,  3R,  4R,  5R. .  .Kchl    CD 

Mikado  Yellow  2G,  4G,  6G Kchl   CD 

Milling  Blue  85 H  S   WGS 

Milling  Red  FFG,  FR,  G,  R Math  WGS 

Milling  Red  82 H  S WGS 

Milling  Yellow  II,  O,  00 Math   WGS 

Milling  Yellow  55 SS WGS 

Milling  Yellow  84 HS   WGS 

Mimosa  Kell  CD 

Moline   At  WCh 

Mordant  Yellow PK   WCh 

Mordant  Yellow  O Kchl   WCh 

Muscarine Kip CT 

Naccarat  SS WGS 

Naphthaline  Pink  or  Scarlet,  see  Mag- 

dala  Red 

Naphthaline  Yellow Bs,  Math,  Kchl WGS 

Naphthamine  Blue  2B,  5B,  BR,  2R,  3R. K   CD 

Naphthamine  Indigo  Blue  G,  2B,   5B, 

2R K   CD 

Naphthandoine  BB,  BR,  T,  41015,  73325.Math. 

Naphthazarine  Blue Bs. 

Naphthazarine  Blue  B 0 WGS 

Naphthazarine  Blue  O Kchl. 

Naphthazarine  R,  S,  B,  BE,  RE O. 

Naphthine  Brown SS    WCh 

Naphthion    Red,    see    Orseille    Substi- 
tute V 

Naphthine  S SS. 

Naphtindone  BB,  T Math   CT 

Naphthocyanine  E  P. 

Naphthol  S Math. 
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Napbtho  Ruby By    WGS 

Naphthol  Black  B Matb    Priming 

Napbtbol  Black  BB,  3B,  4B,  6B,  12B. . . .Math   VVCS 

Naphthol  Black  D Kchl    WGS 

Naphthol  Black  P,  NY,  SG,  4R Math   WGS 

Naphthol  Blue  B,  D R  E  WcJS 

Naphthol  Blue  2B P  K  WGS 

Naphthol  Blue  G,  R Math  WCJS 

Naphthol  Blue  Black  A Math  VVGS 

Naphthol  Brown  193 H  S   WGS 

Naphthol  Green  B,  OO Math  WGS 

Naphthol  Orange A    WGS 

Naphthol  Red S  B WGS 

Naphthol  Red  C Math  WGS 

Naphthol   Red  0 Kchl WGS 

Napbtbol  Red  S P  K  WGS 

Naphthol  Yellow Kip WGS 

Naphthol  Yellow  C S  W WGS 

Naphthol  Yellow  S By,  Kchl,  Kip,  Math, 

O,  PK WGS 

Naphthol  Yellow  SE Kchl   WGS,  SS 

Naphthol  Yellow  SL,  X Math  WGS 

Naphtalene  Yellow Math. 

Napbtylamine  Black  6BD Math   WGS 

Naphtylamine  Brown P  K  WGS 

Napbtylamine  Pink Kip   WGS 

Naphiylamine  Y'ellow K   WGS 

Naphtyl  Blue K   WGS 

Naphtyl  Blue  2B P  K  CD 

Naphtyl   Blue   Black  MNY,   N.   R.  SB, 

S2B,  S3B,  74281 Math   WGS 

Naphtyl  Violet K. 

Naphtylene  Blue  R,  crystals By. 

Napbtylene  Red By CD 

Narceine   Kip. 

Navy  Blue S  W   WGS 

Navy  Blue  B A  C,  Kip  WGS 

Navy  Blue  DB S  W  WGS 

Navy  Blue  Double  cone.  DR O  CT 

Navy  Blue  B.  R Kchl   Printing 


238  YEAR-BOOK    FOR   (  OLORISTS   A^D  DVEKS. 

Name  of  Dye  Agent.  Dye  Method. 

Nary  Blue  V Kchl WGS,  SS,  CT 

Xeptune  Green  S P  K. 

Neptune  Green  60 H  S  WGS 

Nerol  Black  B A  WA 

Nerogene  D A. 

Neutral  Blue Math   CT 

Neutral  Fast  Violet  B Math. 

Neutral  Gray  G A. 

Neutral  Red  extra Math. 

Neutral   Scarlet Kchl. 

Neutral  Violet  extra Math. 

Neutral  Violet  Fast  B  powder Math. 

Neutral  Violet  O Kchl    WN 

New  Acridine  Orange  G Bs  CT 

New  Blue  B,  BF,  D,  110,  extra  F,  G, 
FL,  U  01114A,  R  crystal,  R  pow- 
der, 72325 Math  CT 

New  Blue  R Bs,  By,  Math. 

New  Coceine A,  Kip. 

New  Coceine  O Kchl WGS,  SS 

New  Coceine  R A WGS 

New  Cotton  Solid  Blue Kip   CT 

New  Croceine P  K  WGS 

New  Direct  Blue  B A CD 

New  Fast  Belgium  Blue  F A  C   WCh 

New  Fast  Biack B  L. 

New  Fast  Blue  paste,  F,  H By. 

New  Fast  Blue  3R  cnstals Kchl    CT 

New  Fast  Gray By    CT 

New  Fast  Red S  W SA 

New  Fuchsine Kip WGS,  SS.  CT 

New  Gray By WGS.  CT 

New  Green By  WGS.  SS,  CT 

New  Green  O  paste,  powder Kchl   Printing 

New  Indigo Kip  CD 

New  Magenta O  ....  WN.  WG.  SA.  CT 

New  Magenta  O Kchl . .  WN.  WG.  SA,  CT 

New  Metamine  Blue  M Kohl    CT 

New   Methylene   Blue    BB.   F.   GG.    N, 

NF,  R,  3R,  70721 Math  CT 
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New  Methylene  Gray  B  paste  G  powder.Kchl CT 

New  Patent  Blue  B.  4B.  GA By   WGS 

New  Phosphine  G Math   CT 

New  Red   L K WGS 

New  Solid  Green  BB.  3B Kip WGS,  SS,  CT 

New  Toluylene  Bine  B,  GG,  M,  R O CD 

New  Toluylene  Brown  B,  BB,  BBO,  P.  .0 CD 

New  Victoria  Black  B By. 

New  Victoria  Black  Blue By. 

New  Victoria  Blue  R By. 

New  Victoria  Green By. 

New  Yellow P  K  WGS,  CT 

New  Yellow   L K. 

Nicholson  Blue Br,  S,  Kip. 

Nicholson  Blue  17116 Math. 

Nicholson  Blue  B,  2B,  4B,  R.  2R,  3R. .  .Kchl. 

Nigramine    N  I. 

Night  Blue Kip,  PK. 

Nigrisine,  J SS. 

Nigrosine  alcohol  soluble A,  Bs,  Kthl,  Kell,  Math, 

NI,  SS. 

Nigi'osine  crystals,  E,  73651 Math. 

Nigrosine  water  soluble  A,    Bs,    Kchl.    Kip.    K, 

Kell,  Math. 
Nigrosine  water  soluble  No.  10,  No.  12. Kchl. 

Nigrosine  Gray  Blue,  1.  2,  3,  4 Kchl    WN,  SS 

Nile  Blue  A,  2B,  NN,  R P  K  CT 

Nitraniline  0 Math. 

Nitrazine  Yellow 0. 

Nitrazol  C Math. 

Nitrophenine  ClCo  ....  CD,  WCh,  SA 

Nitrosamine  Red P  K  SA,  CD 

Nitroso  Blue  MRS Kchl   Printing 

Non  Mordant  Cotton  Blue Br.  S. 

Nopaline  tM. 

Nyanza  Black  B A.   Kchl. 

Nubian  Black H  S. 

Oenanthinine Kip WGS,  SS 

Oil  Yellow  A,  B.  D Math. 
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Name  of  Dve.  AgeoL         Dye  Method. 

Oil  Black,  Blue.  Brofwn,  Green,  Orange. 

Red,  Violet Math. 

OldGoldSC S  W  .  CD 

OldScarlet By WGS 

Oleine B  L. 

OUve  Green  D. . .  ..JSW WGS 

Opal  Blue Br.  S.  Kchl,  Math. 

Opal  bine  superfine,  soluble Kehl WGS.  SS.  CT 

Opaline  Black  1G02 Bch  .  CD 

Opaline  SG.  iG.  B Gb. 

Oramine  Bine  R PK  CD 

Orange tM WGS 

Orange  A...  ... Kchl,  Kip.  Math,  S  W 

WGS,  SS 

Orange  I By,  K,  Kip,  Kchl.Math 

WGS.  ^ 

Orange  II...  Kehl.  Kip.  Math,  SS.. 

WGS.  SS 

Orange  m.  Kip,  Math,  SS.  WGS.  SS 

Orange  W..  Bs.  Kell.  Kehl,  Kip.  PK, 

SS WGS.  SS 

Orange  -ftSL.  Kchl  .  . .  WGS 

Orange  C S  W CD 

Orange  EXU  EXZ.  extra,  2G Math  WGS 

Orange  G...  A,  Kchl.  Math,  PK... 

WGS 

Orange  GG Be.  Math. 

Orange  GG  crystal Math. 

Orange  GRX PK WGS 

Orange  GS O WGS 

OranseGT By  .-  WGS 

Orange  4LL. Kchl WGS.  SS 

Orange  M Kip WGS 

Orange  MG  paste Kip WuS 

Orange  MX Kip WGS 

Orange  N K,  Kip.  PK WGS 

Orange  P O WGS 

Orange  R .  ..Kchl.  Kip.  Math,  PK. 

WGS 

Orange  RL.  RRU  RX --A. 
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Name  of  Dye  Agent.  Dye  Method. 

Orange  RR Math   WGS 

Orange  1.  2 Kchl,  Kip. 

Orange  TA Kchl   WGS.  SS 

Orange  4 Kchl.  Math. 

Orange  4 Math. 

Orange  64 Kchl WGS,  SS 

Orange  71.967 Math    WGS.  SS 

Orcelline   

Orchil  Substitute  G  pat Kchl   WGS 

Oriol   Yellow Kell   CD 

Oregon   Black AC   CD 

Oregon  Blue  L.  U AC   WGS 

Oregon  Pink.  Red,  Yellow AC   WGS 

Orseille  Red  A P  K   WGS 

Orseille  Substitute  G A WGS 

Orseille  Substitute  N  extra Math  WGS 

Orseille  Substitute  V A.  SS WGS 

Orseille  Substitute  3VN SS  WGS 

Orseilline   BB By    WGS 

Orseilline  B.  R Kchl    WGS,  SS 

Orchil  Crimson  powder P  K  WGS 

Oxamine  Blue  B F.    PK CD 

examine  Blue  4B,  R F  CD 

Oxamine  Blue  3R.  RX P  K   CD 

Oxamine  Blue  Black  B,  R F. 

Oxamine  Maroon PK. 

Oxamine  Red PK. 

Oxamine  Scarlet  B F. 

Oxamine  Violet P  K   CD 

Oxblood  8851 Bs  CD 

Oxy  Diamine  Black  A,  AM.  AT.  B.  BG, 

BM.  BZ.  BZS.  CBS,  D,  N,  NF.  NR. 

NRT,  R.  RR,  SA.  SOOO.  W Math   CD 

Oxy  Diamine  Blue  3R Math   CD 

Oxy  Diamine  Orange  G.  R Math   CD 

Oxy  Diamine  Violet  B,G,R Math   CD 

Oxy  Diamine  Yellow  GG Math   CD 

Oxyphenlne ClCo   CD 

Oxyphenlne  Gold ClCo. 

Oxyphenine  Gold  G H  S  CD 


236  YEAR  BOOK    FOR  COLORISTS   AND   DYERS. 

Name  of  Dye  Agent  Dye  Method. 

Paeonine  Kell. 

Palatine  Black P  K WGS 

Palatine  Red P  K  WGS 

Palatine  Scarlet  P  K  WGS 

Paper  Blue Kchl. 

Paper  Scarlet  bluish P  K. 

Paper  scarlet  blue  and  yellow  3B Kchl. 

Para  Blue NI. 

Paramine  Brown  C.  R CR. 

Pararoine  Indigo  Blue,  Navy  Blue CR. 

Paraphenylene  Blue  R.  Violet Bs  CT 

Paris  Violet SS  CT 

Paris  Violet  6B,  7B RE  CT 

Parma  R  paste S   WCh,  CT 

Patent  Blue  A,  AJI,  B,  G  cone,  Jl,  J2, 

J3,  JO,  JOO,  V  superfine,  VG,  WS . . .  Kchl    WGS 

Patent  Green  0,  V Kchl   WGS 

Patent  Orange A    WGS 

Patent  Phosphine Kip   CD 

Patent  Rock  Scarlet Br  S   CD 

Pegu  Brown  G Bs. 

Persian  Yellow Kell  WCh 

Phenamine  Blue  B,  G,  R P  K  WGS 

Phenix  Red  A Math WGS 

Phenocyanine,  B.  D Kip  Printing 

Phenocyanine  PRC Math  WGS 

Phenocyanine  TB,  TV,  VS Kip  WCh 

Phenol  Black  SS By. 

Phenol  Blue  Black  3B By   WGS 

Phenol  Flavine O. 

Phenylene  Black SS   WGS 

Phenylene  Brown  B,  R *. O  CT 

Philadelphia  Yellow  G A. 

Phloxine   Kchl,  Kell.  Kip.  Math. 

WA 

Phloxine  B,  BB Kchl,  S  W WA 

Phloxine  5B,  BA.  BA  extra.  G.  O Kchl  WA 

Phloxine  P PK WA 

Phloxine  TA Mo. 

PTiloxine  749 Math. 
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Phoenix  Red  A Math. 

Phosphine  Br,  S,  Kchl,  Kell  Math, 

NI,  PK,  SS. 

Phosphine  lA,  llA,  extra, Math. 

Phosphine  N K. 

Phosphine  P Kchl. 

Phosphine  G  R SW  CT 

Pigment  Brown PK. 

Pink  B,  2B,  3B S   W. 

Pink  B  R B  L  CD 

Pluto  Black  B,  G,  R By   CD 

Pluto  Brown  R By   CD 

Pluto  Orange  G By. 

Polychromine  A Kell. 

Polychromine  B Kell  CD 

Polyphenyl  Black,  B,  G Kell  WG,  WGS 

Ponceau  B  extra Kchl   WGS 

Ponceau  BO  extra A WGS 

Ponceau  Brilliant  4R Math   WGS 

Ponceau  G Kchl,  Math  WGS 

Ponceau  2G P  K WGS,  SS 

Ponceau  4GB A WGS,  SS 

Ponceau   GR Kchl WGS,  SS 

Ponceau  J,  JJ Math  WGS,  SS 

Ponceau  R A,  Kchl,  PK,  SS 

WGS,  SS 

Ponceau  2R,  3R Kchl. 

Ponceau  2RS SS WGS,  SS 

Ponceau  3RB A,  P  K WGS,  SS 

Ponceau  4R A,  Kchl,  PK. .  .WGS,  SS 

Ponceau  4RB A   WGS,  SS 

Ponceau  5R Kchl WGS,  SS 

Ponceau  6R Kchl,  PK  ....  WGS,  SS 

Ponceau  6RB,  lORB,  S  extra,  SS  extra. A WGS,  SS 

Ponceau  YB Kchl WGS,  SS 

Prague  Alizarine  Yellow  G,  R Ki    WCh 

Primrose  S. 

Primrose,  alcohol  and  water  soluble. .  .Kip. 

Primula  B,  R Kchl  WG,  SA.  CT 
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Name  of  Dye  Agent.  Dye  Method. 

Primuline  BrS,   By,   HS,   K,  Kchl, 

Kell,  Math,  PK. 

Printing  Black  for  Wool PK  Printing 

Printing  Blue A. 

Printing  Blue  B,  H  paste,  powder R,  Math. 

Prune,  powder Kchl WCh 

Prune  Pure Kchl,  Math  WCh 

Pure  Blue Kchl,  Kip,  Math,  PK. 

Pure  Blue  BSJ Kip WGS,  SS 

Pure  Blue  0  cone,  double  cone Kchl WGS,  SS,  CT 

Pure  Blue  extra  crystals 0  CT 

Pure  Blue  V  C SS  SA 

Pure  Fast  Yellow Math. 

Pure  Soluble  Blue Math. 

Purple  Blue  O Kchl WGS,  SS,  CT 

Purpurine  paste BaCo,  By,  PK. 

Pyramine  Orange,  Y PK CD 

Pyronine  B,  G By,  Kchl.. WGS,  SS,  CT 

Pyrosine  B,  J Mo  WGS 

Pyrotine  Orange Bs  WGS 

Pyrotine  RRO Bs  WGS 

Quinoline  Yellow A,  By,  PK. 

Red  B Math,  PK SW,  CD 

Red  Blue  crystals,  powder 0  CT 

Red  C PK. 

Red  785 AC   WGS 

Red  Violet  RS,  4RS,  5R  extra,  5RS. . .  .PK WGS,  SS,  CT 

Red,  Y,  YB,  YG,  Y2G Kchl  WGS,  SS 

Regina  Purple,  Violet BrS. 

Regina  Violet,  alcohol,  water  soluble.  .A WGS,  SS 

Resinate  Blue  A Math. 

Resinate  Green  A Math. 

Resinate   Red   A Math. 

Resinate  Yellow  A Math. 

Resinate  Violet  A Math. 

Resorcine  Brown A WGS 

Resorcine  Yellow A,  K WGS 

Resorgyl  Yellow R  F  CD 

Rheonine  PK CD 

Rhine  Blue  BH Jy CD 
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Rhodamiae  B,  B  extra,  3B,  G,  G  extra.  Kip,   PK WGS,   SS 

Rhodamine  3G,  5G Bs. 

Rhodamiue  6G Kip,  PK WGS,  SS 

Rhodamine  extra  B,  O,  R Kip  WGS,  SS 

Rhodamine  S Kip,  PK WGS,  SS 

Rhodinduline  Red  B By  WGS,  SS 

Rhodinduline  Red  G,  S By  WGS,  SS 

Rhodinduline  Violet By. 

Rhodinduline  2BR,  Pink,  RIV HS   WGS 

Rocelline K^ell,  Kip,  Math.  SS 

WGS,  SS.  CT 

Rocelline  N Kchl WGS,  SS 

Rock  Scarlet  YS BrS. 

Rosazeine  0  extra,  B,  B  extra Kchl  WA,  SA,  CT 

Rosazine  SS    WGS 

Rosafond    RH  CD 

Rosazurine,  B,  BB,  G By,  Kchl CD 

Rose  Bengale Kell,  Math,  PK.WA,  SA 

Rose  Bengale  AT A,  PK WA,  SA 

Rose  Bengale,  B,  3B  cone,  G Kchl   WA,  SA 

Rose  Bengale  N Math  WA,  SA 

Rose  Bengale  No.  681 SW   WA 

Roseine   BrS. 

Roseline  B,  G,  R Kchl. 

Rosinduline  2B  bluish,  G,  2G K    WGS 

Rosolane  B,  O.  R,  T  paste Kchl   SA,  CT 

Rosolane  SS   WGS,  SA 

Rosophenine  ClCo CD.  WGS,  SS 

Rosophenine  4B ClCo CD 

Rosophenine  R,  ink ClCo CD 

Rosophenine  Geranine ClCo CD 

Roxamine    BK. 

Royal  Green  crystals Kip. 

Rubidine   ^^■ 

Rubin,  S. 


.A   SA.  CT 


Ruby  small  crystals KB. 

Rubramine  NI  CT 

Ruffigallol    >^K   WCh 

Russia  Red  B.  G Math   CT 

Russian  Green Kohl. 
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Russian  Lieather  Red Math,  O. 

Russian  Red  B,  BB,  G,  GP,  N O. 

Sabol  Brown,  or  palmetto  extract Nat. 

Safraniline  Kell WGS,  SS,  CT 

Safranine   Kchl,  Kell,  Kip,  Math. 

Safranine  AG,  AGT  extra K  SA,  CT 

Safranine  AN  extra Kchl,  Math  ....  SA,  CT 

Safranine  B SW   SA,  CT 

Safranine  B  best Kell  CT 

Safranine  BS Math SA,  CT 

Safranine  cone Kchl SA,  CT 

Safranine  FB  extra PK SA,  CT 

Safranine  FF  extra  No.  0 By SA,  CT 

Safranine  G O. 

Safranine  G  extra A,  Math  SA,  CT 

Safranine  GGF,  GGP Math  SA,  CT 

Safranine  GGS Kchl,  Math  ....  SA,  CT 

Safranine  M 0. 

Safranine  MN PK  SA,  CT 

Safranine  NT Math SA,  CT 

Safranine  O Math SA,  Ci' 

Safranine   PK Math SA,  CT 

Safranine  Purple PK  SA,  CT 

Safranine  RS,  Resinate Math SA,  CT 

Safranine  superfine,  bluish,  yellowish.  .Kell  SA,  CT 

Safranine  S  150 Math S A,  CT 

Safranine  T PK  SA,  CT 

Safranine  Y Kchl,  S  W SA,  CT 

Safranine  2127,  4465,  2127B Math SA,  CT 

Safrosine BrS,  Kip. 

Salicine  Yellow,  G,  2G K 

Salmon  Red A. 

Sambesi  Black  B,  BR,  3B,  D,  F A 

Sambesi  Blue  B,  BX,  R,  RX A 

Sambesi  Brown A 

Sambesi  Gray  B A 

Scarlet  B Math. 

Scarlet  B  extra Kchl   WGS,  SS 

Scarlet  Cardinal PS. 


CD 

NI.  PK  CD 

CD 

CD 

CD 

CD 
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Scarlet  EC,  FR,  FRR.  FRRR,  for  cot- 


ton 


.Math. 


Scarlet  G.  GG.  GL,  GRll,  GV Kohl WGS,  SS 

S<-arletGR A  WGS.  SS 

Scarlet  GRCL Kchl. 

Scarlet  NR,  NRR SS  WGS.  SS 

Scarlet  R By.  Kchl   ....  WGS.  SS 

Scarlet  RBC Math WGS.  SS 

Scarlet  RI. Kchl  WGS,  SS 

Scarlet  2R Kchl.  Kip  ....  WGS.  SS 

Scarlet  2RCL Kchl. 

Scarlet    RRI • ^-^h'-  ^^^th   . .  WGS.  SS 

Scarlet  RVL Kchl  WGS.  SS 

Scarlet  3R,  3RL.  4R,  5R Kchl  WGS.  SS 

Scarlet  S Math WGS.  SS 

Scarlet  71173.  71434,  72604,  71435.  72269. Math WGS,  SS 

Sea  Blue   SS WGS,  CT 

Se^l  Brown  G SS CD 

Serge  Blue O. 

Setocyanine   Kell  SS 

Setoglaucine  Kell   SS.  CT 

Setopaline Kell   SS.  CT 

Silk  Blue Kchl CT 

Silk   Blue  extra  greenish,  J8C.  IC.  T. 

5BN00.  T5B.  T3B.  TB,  TR,  TRL.  .0   SS 

Silk  Gray  O Kchl  SA 

Silk  Induline  B Kchl CT 

Silver  Gray  N Math. 

Sky  Blue Jb. 

Smaragd  Green By. 

Solar  Black At CD 

Solid  Blue • 0. 

Solid  Blue  BB.  BD.  BU  DD.  RR At  CD 

Solid  Blue  BD,  BRD.  2BD.  3RD.  6G..Math   WGS 

Solid  Blue  BL At. 

Solid  Blue  R Math  WGS 

Solid  Blue  3R Math   WGS 

Solid  Brown  0  yellowish.  L.  NT Kchl    WGS.  SS 

Solid  Green  crysUls,  0.  Al,  72780 Math. 

Solid  Gray  S Math. 
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Xane  of  Qye.  AsaaL         Dje  Method. 

Solid  Green  G KJp. 

Solid  Green  J SS. 

Solid  Greea  JJ»,  O Kip WGS,  SS,  CT 

Solid  Green  O  paste Kchl WCh 

Solid  Vla»s/L _Klp WCh 

Solid  TeDow  X .  .SS WGS 

Sirtalde  mne Bs,  BrS,  KcM.  Math.  ^. 

Siriabie  Bine  Al O CT 

ScrtnUeBlneB Beti,  S  W. 

SolnUe  mne  gB,  UB BrS. 

StfnUe  Rne  CL,  C3 SW CT 

Sotadde  mne  J.  M.  •• O CT 

Sirinlde  mne  R SW CT 

SotadileBtae  BV,  3B O CT 

SotaUe  Bine  R. KeU. 

SolnliieBlne3R Kchl.  C>  CT 

SolnUe  mne  SV KchL 

SolnUe  mne  XG,  XL* BtS. 

SorUnBed PK WGS 

Sondan  Bed  I.  n.  m.  G,  R A. 

Sondan  Black  1,  2.  S.  B.  R.  2R SS WGS 

Sondan  Brovn —  ...A. 

St-  Denis  Bed SS WGS 

Stanley  Bed .ClCo WGS.  SS 

Standaid  mne.  Brown   CmtA    Shade. 

Fut  Btae.  Fast  mown.  Bed,  Tu, 

TeOow.  Red.  Tdlow Me. 

Sterasine  Gray H. 

StObene  Qranee  4R CMTo  CD.  SS 

StObene  Red ....A. 

Stilbene  Yellow  G,  fiG C3Co CD,  SS 

Snlfamine  mown  A.  B.  D  93 Bs WCh 

Snlfon  Add  Bine  B.  R By  WGS 

SnUon  Aznrine By WX,  CT 

Snlphin J»K CD 

Snlpho  Black  G.  R By WGS 

Snlpho  Cyanine  G,  3R  5R.  GB By WGS.  WCh 

Snlpho  Green S  'P^GS 

Snl^o  TeDow  S K. 
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Dye  Method. 
Kell.     Kip, 
CD 


CD 
CT 
CT 


Name  of  Dye.  Agent. 

Sun   Yellow A,      By, 

Kchl 

Superfine  Violet KB. 

Superior  Violet KB. 

Superior  New  Green  Crystals KB. 

Swiss  Black  B,  BG,  B2G.  C,  DG,  D SVV. 

Tabora  Black  R  extra A 

Tannin  Brown  B Math 

Tannin  Heliotrope Math 

Tannin  Indigo Kip. 

Tannin  Orange  R  paste,  powder Math  CT 

Tartrazine  Kip,  PK  WGS 

Tennyson  Red H. 

Terra  Cotta B  L  . . 

Terra  Cotta  F,  NF,  NFG,  X Kell 

Terra  Cotta  R ..Kell 

Thiamine  Y'ellow BrS. 

Thiazine  Brown  G,  R p  K 

Thiazine  Red  G,  R p  k 

Thiaaol  Y'ellow By 

Thio  Brown  2B,  R Bs 


WGS 
.  CD 
WCh 


. ...  CD 
....  CD 
SA,  CT 
....  CD 


Thio  Carmine  R  paste,  powder Math  . . . 

Thio  Catechine  S,  1,  2,  3,  4 SS. 

Thio  Chromogene Bs,  Kchl 

Thio  Cyanosine Mo. 

Thio  Flavine  T,  S,  Resinate Math. 

Thionine  Blue  GO Kchl 

Thionine  Blue  0,  00,  000 Kchl 

Thio  Orange  G Bs 

Thio  Phloxine Mo. 

Thio  Phosphine  J L  P. 

Thio  Ruby Bs 

Thio  Vesuvine Bs 

Thio  Y'ellow  G,  RM,  R Bs   

Titan  Black  ED H 

Titan  Blue  B,  BBB,  S H  

Titan  Brown  O,  R H 

Titan  Como  G,  R,  S H 

Titan  Gold,  Gray,  Navy  Blue,  Navy  R, 
Orange  N,  Pink,  Red,  Red  6B,  Scar- 


WGS,  SS 


CD 


WN,  SA,  CT 
.WN,  SA,  CT 
WGS 


WGS 
WGS 
. .  CD 
..  CD 
..  CD 
. .  CD 
..  CD 


244  YEAR-BOOK   F(  >K   COLOHISTS  AND   DYERS. 

Name  of  Dye  Agent  Dye  Method. 

let  C,  Scarlet  CB,  Scarlet  D,  Scar- 
let S,  Sky  Blue,  Yellow  H,  Yellow 

R,  Yellow  Y H  CD 

Tobacco  Brown  G,  R Math   CT 

Tolan  Red  I.  II,  B K    WGS 

Tolamine  Green,  Violet Kip CD 

Toledo  Blue  O Bs CD 

Toluidine  Blue,  O A,  0,  PK  CT 

Toluylene  Blue  B,  R 0 CD 

Toluylene  Brown,  G,  R O CD 

Toluylene  Dark  Blue  B,  R O CD 

Toluylene  Orange  G,  R,  RR O CD 

Toluylene  Red  or  Neutral  Red 0 CD 

Toluylene  Yellow,  SG 0  CD 

Toraline  B,  a  logwood  preparation. 

Triamine  Black  B,  BT,  MJ Kip CD 

Triamine  Blue  BNW,  MJ,  MNW,  TN^W.Klp CD 

Tropaeoline    D,    G,    G1320,    O,    01232, 

00118,  000  No.  1,  000  No.  2,  0000 Math WGS,  SS 

Tropaeoline  R,  Y Math WGS,  SS 

Tiunerine  914 Math  CD 

Turquois  Blue  BB,  G By. 

Union  Black  B,  BB,  S Math. 

Union  Blue  DC,  XX Math. 

Union  Blue  R..... A  WGS,  CD 

Urania  Blue,  B Bs WGS,  SS 

Uranine    A,  BrS,  Matli,  Kchl,  PK. 

Ursol  D,  P Z. 

Vacanceine  Blue,  Scarlet H. 

Vat  Red,  paste,  powder H CD 

Vesuvine  B,  BB,  3BM.  cone,  4GB  cone, 
extra  yellow,  O,  RV,  2RV.  3R  su- 
perior   Kchl WG,  SS,  CT 

Vesuvine  B P  K  WG,  SS,  CT 

Victor  Black At WGS 

Victoria  Black  B,  G,  5G By. 

Victoria  Black Kchl. 

Victoria   Blue   B Kell,  Kip.  Math.  PK. . . 

WG,  SS.  CT 
Victoria  Blue  BS.  alcohol  soluble Kip,  PK. .  .WGS,  SS,  CT 
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Name  of  Dye.  Agemt  Dye  Method 

Victoria  Blue  R,  4R Kell.    Kip,    PK 

WGS.  SS,  CT 

Victoria  Green  3B Kip,  PK. .  .WGS,  SS,  CT 

Victoria  Rubine  G,  O Kohl WGS,  SS 

Victoria  Ruby Kchl  WGS,  SS 

Victoria   Scarlet   4BS,  8BS.   G,   R.    2R, 

Victoria  Violet  B  paste Kchl WGS,  SS 

3R,  4R.  5R.  6R Kchl    WCh 

Victoria  Violet  paste Jy. 

Victoria  Violet  4BS,  8BS By,  Kchl WGS 

Victoria  Violet  8BS Kchl  WGS.  SS 

Victoria  Yellow.  A.  O Kchl    WGS 

Vidal  Black  S SS CD 

Vidaline  Blue,  BB.  5B,  R,  RR SS CD 

Vidaline  Brown  B.  GG SS CD 

Vidaline  Green SS CD 

Violamine  A,  B,  ^B,  G.  R.  2R Kchl WGS,  SS 

Violaniline  Math. 

Violet  APF SS. 

Violet  5B,  6B By CT 

Violet  R,  RR Mo. 

Violet  7B KB. 

Violet  OB AC WGS 

Violet  Black P  K. 

Violet  5R By WGS,  SS,  CT 

Violet  Blue  AP SS WGS,  SS,  CT 

Violet  C SS WGS,  SS,  CT 

Violet  4RN Kip WGS,  SS,  CT 

Violet  3S0N SS WGS,  SS,  CT 

Violet  non  plus  ultra KB. 

Violet  Resinate  A Math. 

Violet  118 HS WGS 

Violet  71178 Math. 

Walnut  Brown  A,  B Math CT 

Water  Blue By,  Kell,  Kip.  Math. 

O,  PK,  Sch. 

Water  Blue  B Math SS.  CT 

Water  Blue  6 B  extra A.  Bs SS,  CT 

Water  Blue  BS.  R.  RB Math SS,  CT 

Water  Blue  00 K SS.  CT 
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Name  of  Dye  Agent.  Dye  Method. 

Water  Rose  B Kip WGS,  SA 

Water  Soluble  Eosine Kip  WGS.  SS 

Wine  B S  W CD 

Wool  Black A.  PK WGS 

Wool  Black  B A,  Bs WGS 

Wool  Black  4B A,  A  C WGS 

Wool  Black,  4BF A WGS 

Wool  Black.  6B A,  Bs WGS 

Wool  Black  GR A WGS 

Wool  Blue P  K WGS 

Wool  Blue  AF Fi  WGS 

Wool  Blue  B,  2B •. A WGS 

Wool  Blue  S PK WGS 

Wool  Blue  SS Kell   WGS 

Wool  Gray Bs WGS 

Wool  Gray  B,  B  double,  G,  R Kip WGS 

Wool  Green  B Kip WGS 

Wool  Green  S.. Kip,  PK WGS 

Wool  Green  SS Kell WGS 

Wool  Induline  B K. 

Wool  Jet  Black  2B,  3B A WGS 

Wool  Red  B Math  WGS 

Wool   Red   extra K WGS,  SS 

Wool  Scarlet  R Sch  WGS 

Wool  Violet  S PK  WGS 

Wool  Yellow P  K WGS 

Xanthine   Kchl,  Kip SS 

X  L  Blue,  Red H. 

Xylidine  Orange  5572 Math. 

Xylidine  Ponceau,  see  Ponceau  2R. 
Xylidine  Red,  see  Ponceau.  2R. 
Yellow  Coralline. 

Yellow  Fast  to  Soap SS. 

Yellow  for  Leather,  O,  2a,  7,  11 Kchl. 

Yellow  Resinate  A Math. 

Yellow  SE. 

Yellow  T Kip  WGS,  SS 

Yellow  W By WGS.  SS 

Yellow  W  R Kip CD 

Yellow  5183,  521 HS WGS 
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Name  of  Dye  Agent.  Dye  Method. 

YpIIow  II Math. 

Yellow  N R  H. 

Zambesi  Black  D A CD 

Zinaline. 

Zambesi  Blue  X A WGS 

Zulu   Black  B HS CD 

Zurich  Black  B,  BC S  W  WGS 

Zurich  Blue  B,  G,  GG,  R,  2RC SW WGS 

Zurich    Brown   DY S  W  WGS 

Zurich  Green  6BY SW WGS 

Zurich  Oi-ange  R,  Y S  W WGS 

Zurich  Red  BC S  W WGS 

Zurich  Scarlet  2RC,  SRC S  W WGS 


Part  VI  -A   MODERN  COLOR  WORKS 
AND  ITS  PRODUCTS 

An  idea  of  the  tremendous  strides  made  in  chemistry,  and 
particularly  in  the  development  of  the  coal-tar  branch  of  the 
chemical  industry  within  the  last  generation,  may  be  formed 
when  the  present  size  of  some  of  the  establishments  founded 
about  thirty-five  years  ago  is  considered  and  compared  with 
the  very  modest  beginnings  from  which  they  sprang. 

There  are  in  Germany,  which  is  unquestionably  the  foremost 
country  in  regard  to  chemical  research,  a  number  of  plants, 
any  of  which  would  be  a  credit  to  the  industry,  and  could  be 
pointed  to  with  pride,  as  an  example  to  other  countries,  as  to 
what  may  be  accomplished  if  a  certain  and  steady  line  of  im- 
provement and  research  is  conscientiously  and  indtistriously 
followed. 

The  most  notable  instance,  and  the  works  from  which  prob- 
ably the  greatest  number  of  important  discoveries  relating  to 
the  synthetic  preparation  of  medicinal  products  and  coal-tar 
dyes  have  emanated,  is  that  of  the  "Farbwerke"-vorm:  Meister. 
Lucius  &  Bruening  at  Hoechst  on  the  Main,  about  six  miles 
from  the  city  'of  Frankfort 

This  establishment  was  founded  in  the  year  1862.  by  Dr. 
Wm.  Meister.  Dr.  Eugene  Lucius  and  L.  Aug.  Mueller  together 
with  Adolph  Bruening  as  director,  under  the  firm  name  of 
"Meister,  Lucius  &  Company." 

The  foundation  of  what  was  to  become  one  of  the  largest 
industrial  establishments  in  the  world,  was  laid  in  May.  1862. 
when  the  Magenta  factory  was  built  on  the  bank  of  the  Main, 
in  the  immediate  vicinity  of  the  town  of  Hoechst. 

In  March  of  the  following  year  the  works  were  in  operation, 
and  the  modest  beginning  may  be  judged  by  the  cut  showing 
the  three  small  buildings,  representing  the  completed  plant 
then  in  operation. 

•24S 
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A  small  boiler  and  a  tluree  horse-power  engine  were  em- 
ployed. The  staff  consisted  of  fire  workmen,  one  clerk  and  one 
chemist.  Owing  to  the  fact  that  Magenta,  the  onlj  product 
then  manufactured,  continued  steadily  to  decrease  in  price,  the 
prospect  of  success  was  rery  dubious. 

When  the  foundaticHis  were  laid^  the  maiiLet  price  for  Ma- 
genta was  about  (la  per  pound,  but  when  on  March  27,  1863. 
the  first  pound  was  invoiced  to  a  firm  in  Hanan,  the  price  had 
dropped  to  %6. 

Ia  1863  the  present  commercial  director,  Mr.  A.  de  Bidder, 
became  associated  with  the  firm,  and  undo'  his  aiergetic  and 
enable  management  the  fortunes  of  the  firm  became  brighter, 
and  his  administration  has  been  crowned  with  the  success 
which  always  follows  well  directed  efforts^ 

In  1S6T  the  name  of  the  firm  was  changed  to  ^'Meister, 
Lucius  ft  Bruening."  Mr.  A.  Mnello-  having  retired,  and  Dr. 
Bruening  entering  the  firm  as  a  full  partner.  Eren  thon^  the 
ou^ut  was  small,  the  quality  nevertheless  was  such  as  to  win 
for  the  firm  a  gold  medal  at  the  Pans  exposition  <rf  that  year. 

Beginning  with  the  year  1867  the  £rm  began  to  feel  the 
effects  of  increased  business,  and  additions  were  so  necessary 
that  it  became  evident  that  the  original  site  was  inadequate, 
and  as  no  site  could  be  obtained  near  the  main  works,  land  was 
secured  about  two-thirds  of  a  mile  furtho*  down  the  river, 
and  there  the  aniline  oil  works  w^e  builL  Additions  became 
so  freqaent  that  by  1S69  the  plant  had  assumed  the  dignified 
proportions  shown  in  the  accompanying  cut. 

The  next  important  step  was  the  erection  of  the  alizarine 
works.  The  new  building  was  erected  in  the  vicinity  ol  the 
aniline  oil  works  in  1870,  and  with  the  extension  of  the  aliz- 
arine works,  new  additions  were  made  so  rapidly  that  the 
center  of  the  enterprise  kept  continually  moving.  The  old 
buildings  were  gradually  abandoned  and  the  manufacture  of 
Magenta,  rosaniline  blues,  methyl  green  and  methyl  violet 
taken  up  successively  in  buildings  erected  on  the  new  site.  In 
1874  the  transfer  was  finally  accomplished  and  the  old  works 
were  demolished. 

At  this  time  the  principal  products  manufactured  and  those 
on  which  the  works  most  relied  were  Magenta,  aldehyde  green 
and  alizarine.  Referring  specifically  to  Magenta,  this  product 
was  made  at  that  time  with  arsenious  acid,  and  25  pounds 
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aniline  oil  were  heated  at  180^  to  200°  C.  with  38  to  50  pounds 
arsenious  acid,  until  a  sample  taken  therefrom  would  become 
brittle  upon  cooling.  From  this  so-called  "melt"  the  Magenta 
was  obtained  by  "boiling  out,"  etc.  During  the  first  year 
(1863)  10  to  14  pounds  of  Magenta  were  made  per  day.  In 
1872  10  kettles  were  in  operation,  each  having  a  capacity  of 
400  pounds  of  aniline  oil  and  600  pounds  of  arsenious  acid, 
and  these  "melts"  yielded  about  HXi  pounds  of  Magenta  daily. 

The  danger  invoived  in  handling  such  large  quantities  of 
poisonous  arsenious  acid,  particularly  to  the  workmen,  and  the 
complications  arising  from  the  application  of  arsenic  in  gen- 
eral, soon  became  apparent,  and  the  necessity  of  finding  a  sub- 
stitute for  this  dangerous  ingredient,  which  could  be  used  as 
an  oxidizing  agent,  became  obvious.  In  1871  it  was  discovered 
that  nitrobenzol  might  be  used  to  advantage,  and  gradually  the 
"Nitrobenzol  Process"  was  evolved.  Since  that  time  arsenious 
acid  has  not  been  employed  in  any  process  by  the  "Farbwerke," 
and  the  exclusion  of  this  very  poisonous  ingredient  was  cer- 
tainly a  most  advantageous  improvement. 

Aldehyde  green,  though  not  now  made  commercially,  was 
nevertheless  during  the  earlier  stages  of  development,  a  most 
important  product,  and  one  that  aided  materially  in  the  prog- 
ress made  by  the  "Farbwerke."  It  is  well  known  that  the  dis- 
covery of  aldehyde  green  was  due  to  an  accident.  It  was  known 
that  the  influence  of  acetaldehyde  upon  Magenta  produced  a 
blue  dyestuff  which,  however,  faded  so  rapidly  upon  exposure 
to  light  that  its  application  was  out  of  the  question.  When 
Usebe,  who  was  giving  this  product  his  attention,  mentioned 
to  a  friend,  a  prominent  photographer,  the  objection  to  alde- 
hyde green,  owing  to  its  fugitive  nature,  the  photographer, 
though  not  having  the  slightest  chemical  knowledge,  sug- 
gested to  him  that  possibly  hyposulphite  sodium,  which  was 
used  for  "fixing"  photographs  to  make  them  withstand  the 
influence  of  light,  might  be  applied  for  the  same  purpose 
in  connection  with  the  dye-stuff.  It  was  while  acting 
upon  this  suggestion  that  Usebe  obtained,  in  the  most  unex- 
pected manner,  a  green  dyestuff,  which,  as  aldehyde  green, 
attracted  universal  attention  in  its  day. 

A  great  drawback  in  popularizing  the  dyestuff.  however. 
was  due  to  the  fact  that  it  was  impossible  to  obtain  it  in  a  dry 
state.    It  could  only  be  produced  in  solution,  from  which  the 
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dry  coloring  matter  could  not  be  precipitated.  A  casual  obser- 
vation, however,  also  furnished  the  means  of  overcoming  this 
objection.  Dr.  Bruening  noticed,  while  dyeing  a  glove  with 
a  solution  of  aldehyde  green,  that  a  dark  green  precipitate 
formed  upon  the  leather,  and  concluded  that  to  the  tannin 
used  in  tanning  the  leather  might  be  traced  the  cause  of  the 
action  he  had  observed,  and  in  this  way  succeeded  in  precipitat- 
ing the  dry  colorirg  matter  by  the  addition  of  tannin,  while 
Dr.  Lucius  discovered  that  the  precipitate  could  be  redissolved 
in  dilute  alcohol.  Realizing  the  importance  of  this  discovery, 
the  firm  began  energetically  to  take  up  the  manufacture  of  alde- 
hyde green  tannate.  and  the  reputation  they  gained  thereby  did 
much  to  increase  the  popularity  of  their  products,  and  the  pe- 
cuniary results  which  followed  were  very  favorable.  Although 
aldehyde  green  has  long  since  been  superseded  by  other  green 
dyestuffs,  its  memory  is  cherished  as  probably  being  the  cor- 
ner-stone of  the  Hoechst  enterprise. 

After  Graebe  and  Liebermann  had  discovered  how  to  pro- 
duce artificial  alizarine  from  dichlor-  and  dibromanthrachinon. 
Dr.  Riese,  at  that  time  chemist  of  the  "Farbwerke,"  who  was 
investigating  the  manufacture  of  alizarine,  in  1869.  invented  a 
process  which  was  a  great  improvement  on  that  of  Graebe  and 
Liebermann,  and  which  constitutes  the  fundamental  principle 
of  the  manufacture  of  alizarine  at  the  present  time.  Riese 
noticed  that  anthrachinon  under  the  action  of  fuming 
sulphuric  acid  was  converted  into  a  sulpho  acid,  and  that  by 
melting  the  anthrachinonsulpho  acid  with  alkali,  alizarine  was 
obtained.  This  new  process  was  patented  on  May  18.  1869,  and 
the  manufacture  (on  a  very  small  scale  necessarily)  of  aliza- 
rine was  taken  up. 

A  great  advance  was  made  when  Dr.  Lucius  observed,  that, 
if  during  the  sulphonating  of  anthrachinon  an  excess  of  an- 
thrachinon was  present,  the  resulting  sulpho  acid  would  pro- 
duce a  very  blue  shade  of  alizarine,  the  yield  of  which  was 
( cnsiderably  increased. 

The  resulting  investigations  proved  that  alizarine  proper 
C,,H„0,  rOH,).  was  obtained  from  the  monsulpho  acid  of  an- 
thrachinon. while  purpurine  C„H,0.  (OH.)  was  obtained  from 
the  disulpho  acid,  and  that  therefore,  during  the  melting  of 
these  sulpho  acids  with  alkali,  an  oxidation  took  place.  Thi.s 
also  explained  the  advantage  resulting  from  the  use  of  the  so- 
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called  •"oven-melt."  which  was  accomplished  by  heating  the 
mass  which  had  been  spread  on  plates  in  a  large  air-chamber, 
to  180°  C.  Eventually  the  "pressure-melt"  was  adopted,  by 
which  process  the  anthrachinonsulpho  acid  (.or  the  sodium 
salts  thereof),  were  treated  with  concentrated  soda  lye.  with 
the  addition  of  an  oxidyzing  agent  (chlorate  of  potash  or  nitrite 
of  soda),  and  heated  in  a  closed  vessel.  In  this  way  the  pro- 
cess attained  a  high  degree  of  perfection. 

The  steadily  increasing  demand  necessitated  frequent  addi- 
tions and  enlargements  to  the  alizarine  works.  More  processes 
were  taken  up.  and  the  manufacture  commenced  of  eosine, 
malachite  green,  and  particularly  (in  1878)  of  naphtol  dyestuffs. 
orange,  scarlets,  amaranth,  Bordeaux,  etc..  which  soon  assumed 
extensive  proportions. 

The  question  of  obtaining  the  necessary  raw  material  be- 
came a  serious  one,  and  the  consumption  of  sulphuric,  hydro- 
chloric and  nitric  acids  was  so  large  that  it  was  difficult  to 
obtain  the  required  quantities,  and  as  the  transportation 
charges  were  also  a  serious  item  and  materially  increased  the 
cost  thereof,  it  was  decided  to  take  up  the  manufacture  of  these 
acids  on  the  premises,  and  the  foundation  for  the  acid  plant 
was  laid  in  1880.  This  was  not  a  gradual  undertaking,  but 
contrary  to  the  usual  plan  of  beginning  on  a  small  scale  and 
making  additions  from  time  to  time,  an  extensive  and  vast  es- 
tablishment was  at  once  erected  under  the  supervision  of  Dr. 
Pauli.  This  plant  was  constructed  with  a  view  of  meeting 
every  demand  that  might  be  made  upon  it,  based  upon  all  past 
exi)erience  and  anticipated  future  developments,  and  is  un- 
doubtedly the  model  acid  plant  of  the  world. 

The  whole  undertaking  was  so  extended  by  the  erection  of 
the  acid  works,  that  it  was  deemed  advisable  to  convert  it  into 
a  corporation,  and  in  1880,  the  "Farbwerke-vorm. :  Meister. 
Lucius  &  Bruening"  were  incorporated.  The  increase  of  capital 
thus  obtained  brought  about  still  further  extensions. 

In  18S1  new  additions  were  built  for  the  manufacture  of  the 
various  acids  used  in  color  making,  and  in  1882  further  addi- 
tions of  the  separate  plants  for  making  nitrobenzol.  the  naph- 
tols  and  resorcine.  chlorine,  chlorbenzyl.  benzaldehyde  and 
similar  products,  and  for  the  production  of  bisulphites,  nitrites. 
lead  oxides,  etc..  and  later  on  for  caustic  soda,  oleates  and 
sodium. 
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In  1883  the  newer  discoveries  in  the  realms  of  medicine  and 
pharmacy  were  taken  up.  and  the  manufacture  of  coal-tar 
medicinal  preparations,  notably  antipyrine,  the  most  important 
of  all.  was  begun. 

In  1884  the  gas  works  were  built,  which  were  enlarged  from 
time  to  time,  and  now  have  a  capacity  of  about  500,000  cubic 
feet  per  day.  The  existing  buildings  were  either  enlarged  or 
new  ones  erected  in  their  place,  so  that  year  by  year  the 
plant  assumed  larger  dimensions. 

In  1892  the  bacteriological  station  was  built,  in  which  the 
production  of  Koech's  tuberculine  and  later  on  of  Behring's 
diphtheria  antitoxine  was  taken  up.  When  the  entire  success 
of  the  serum  treatment  for  diphtheria  was  proven,  a  separate 
establishment  was  built  for  the  purpose  of  isolating  entirely 
this  department  and  the  stables  connected  herewith,  and  now 
about  eighty  horses,  inoculated  with  the  diphtheria  bacilli, 
supply  the  serum  which  is  in  general  use  throughout  the  world, 
and  which  has  done  so  much  for  mankind  by  reducing  the  mor- 
tality by  diphtheria  to  its  present  low  rate. 

At  present  the  "Farbwerke"  occupy  an  area  of  about  9,500,- 
000  square  feet,  of  which  1,800,000  square  feet  are  under  roof. 
There  are  3,400  ordinary  laborers  employed,  120  overseers  and 
foremen,  125  chemists,  36  engineers  and  an  office  force  of  184. 
Steam  is  generated  in  85  large  boilers,  having  a  combined  heat- 
ing surface  of  81,000  square  feet. 

Besides  the  aniline  colors  and  alizarines,  about  85,000,000 
pounds  of  sulphuric  acid  and  50,000,000  pounds  of  other  acids 
are  annually  produced. 

The  quantities  of  raw  materials  annually  consumed  are 
enormous,  and  the  approximate  figures  are  given  below  for 
some  of  the  principal  ones: 

295.000.000  pounds  of  coal, 
17,000,000  pounds  of  coal-tar  products, 

2.000.000  pounds  of  potash  salts. 
30,000,000  pounds  of  soda, 

5.500.000  pounds  of  iron  filings, 

1.078,000  pounds  of  methylated  and  ethylated  spirits, 

8.010.0OO  pounds  of  various  chemicals. 
40.8in.OOO  pounds  of  salt  and  rocksalt, 
24.816.000  pounds  of  lime. 

9,460.000  pounds  of  saltpeter, 
71,016,000  potinds  of  pyrites. 
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The  handling  of  such  vast  quantities  of  materials  naturally 
demands  special  contrivances.  Two  lines  of  railroad  connect 
the  Hoechsi  railway  station  with  the  works,  and  extensive 
docks  afford  good  facilities  for  shipment  by  the  Main  boats.  A 
narrow-gauge  railroad,  with  about  thirty-five  miles  of  track, 
runs  within  the  grounds,  and  branches  off  into  the  various  de- 
partments. Steam  and  electricity  are  used  as  motive  power. 
A  well-appointed  machine-shop,  in  which  everything  from  a 
locomotive  down  to  a  crank-pin  can  be  turned  out,  is  main- 
tained. 

The  gas  supplied  by  the  gas  works  mentioned  is  used  prin- 
cipally for  heating  purposes,  and  only  to  a  very  small  extent 
for  lighting,  as.  owing  to  the  inflammable  nature  of  a  great 
many  of  the  materials  used  (benzol,  etc.)  electric  light  is  used 
almost  exclusively. 

The  necessity  of  working  with  so  many  inflammable  materi- 
als naturally  causes  a  good  many  fires,  which,  if  not  properly 
controlled,  would  very  easily  assume  large  dimensions.  This 
requires  a  well-trained  and  well-developed  fire  department, 
and  the  maintenance  of  a  system  of  sprinklers  and  hydrants 
at  convenient  points.  A  regular  fire  alarm  system  is  in  oper- 
ation. The  moment  a  fire  starts  in  any  part  of  the  works,  the 
alarm  is  given  throughout  the  entire  plant,  and  its  exact  loca- 
tion indicated.  When  such  an  alarm  is  sounded,  the  usual  ex- 
citement following  a  fire  is  not  noticeable.  The  employees  are 
so  accustomed  to  these  alarms  that  only  those  who  are  detailed 
for  duty  at  the  particular  place  at  which  the  alarm  is  given 
pay  any  attention  to  it.  These  employees  leave  their  work  and 
hurry  to  the  scene  of  fire,  and  in  the  course  of  a  very  few  min- 
utes four  steam  fire  engines  are  in  operation.  To  such  a  degree 
has  this  system  been  perfected  that  it  is  some  years  since  a  fire 
of  any  size  has  occurred  at  Hoechst. 

Elvery  attention  is  paid  to  the  welfare  of  the  employees; 
suitable  tenements  are  provided  for  the  workmen  and  cozy 
and  attractive  dwelling-houses  for  the  overseers  and  oflBcials. 
There  is  also  a  restaurant  for  the  accommodation  of  unmarried 
men.  and  a  casino  in  which  they  can  pass  their  evenings  and 
spend  their  leisure  time,  listening  to  concerts  which  are  pro- 
vided, or  such  social  amusements  as  they  see  fit  to  indulge  in. 
All  aged  and  invalid  workmen  are  pensioned  from  a  fund  pro- 
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vided  for  that  purpose,  so  their  declining  years  may  be  passed 
in  peace  and  comfort. 

The  annexed  cut  represents  the  plant  of  to-day,  and  on 
comparing  it  with  the  picture  of  the  works  in  1863,  some  con- 
ception may  be  formed  as  to  what  has  been  accomplished  in 
the  coal-tar  industry. 

The  following  list  of  colors  and  new  processes  introduced 
by  them  during  the  past  year  shows  the  energy  displayed  by 
them  in  the  various  hianches  of  their  special  industry. 

ALIZARINE  COLORS  ON  COl^ON. 

Alizarine  Browns  DD,  DM.  DG,  D3G0.  D2G.  D13. 

These  alizarine  browns  for  cotton  are  similar  products  to 
the  alizarine  browns  B  D  H  and  I)  R  previously  introduced. 
They  are  dyed  dire<tly  with  (ilauber's  salt  or  common  salt. 
They  produce  shades  of  brown  which  are  fast  to  washing  and 
milling  as  any  similar  colors  on  the  market. 

When  treated  with  developer  A  R  after  dyeing,  the  shades 
become  much  darker  and  are  almost  perfectly  fast  to  washing 
and  milling. 

These  may  be  combined  with  any  other  direct  dyeing  colors 
to  produce  any  desired  variation  of  shades. 

The  alizarine  brown  DD  produces  a  dark  shade  of  brown, 
the  DM  and  D(;  medium  shades,  and  the  D3G0  a  very  yellow 
shade. 

ALIZARINI':  DARK  BLUE  DR  PAT. 

Alizarine  dark  blue  I)  R  pat.  is  distinguished,  in  comparison 
with  similar  products,  by  the  great  bloom  of  the  direct  dyed 
effect,  which  combines  a  full  and  deep  appearance  underhand, 
with  a  bluish  tini,'e  overhand,  and  also  by  its  superior  fastness 
to  washing,  milling,  light  and  acids. 

When  diazotised  and  developed  with  soda  a  duller  shade  is 
produced,  whilst  with  Beta  naphtol  brighter  and  greener  shades 
8re  obtained;  developing  with  azophor  red  produces  a  slate- 
blue.  The  fastness  to  washing  and  milling  is  improved  by 
developing,  which,  however,  does  not  increase  the  fastness  to 
adds  sufficiently  for  the  purpose  of  half  wool  dyeing. 

A  treatment  with  the  ordinary  metal-salts  does  not  increjise 
the   fastness   (o   washing   and   milling   to   thp   same    extent    as 
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developing,  while  greater  fastness  to  light  is  obtained  by  using 
a  treatment  with  copper-salts.  The  shade  becomes,  however, 
a  dark  gray-blue  both  with  chrome-copper  or  copper-salts 
alone:  but  this  may  be  found  of  practical  use  for  grounding 
(bottoming)  purposes. 

Alizarine  dark  blue  D  R  patented  may  be  topped,  both  dyed 
direct  or  developed,  with  basic  colors,  viz.:  Janus  blue,  methy- 
lene and  marine  blue:  it  can  also  be  used  for  shading  blacks, 
and  may  be  employed  with  advantage  for  loose  wool,  cops  and 
bobbins,  also  for  years  in  the  hank  or  warp,  for  piece  goods, 
for  hosiery,  stockings,  etc. 

AUZARIXE  YELIX>W  DR. 

Alizarine  yellow  D  R  is  dyed  direct  on  vegetable  fibers,  with 
the  addition  of  common  salt,  and  is  distinguished  for  its  great 
dyeing  power  and  iiolubility.  brilliant  gold-yellow  shade  and 
remarkable  fastness  to  washing,  milling  and  light. 

In  dyeing  half-wool  mate;ial.  alizarine  yellow  D  R  is  suit- 
able as  a  shading-off  color,  but  it  covers  the  wool  rather  more 
than  the  cotton. 

When  dyeing  half-silk  material,  both  fibers  are  dyed  uni- 
formly in  an  alkaline  bath. 

Alizarine  yellow  D  R  is  recommended  as  a  profitable  direct 
yellow  of  great  fastness  for  dyeing  vegetable  fibere  either  loose 
or  in  the  yarn,  or  in  piece  goods.  On  account  of  its  solubility, 
alizarine  yellow  D  R  can  also  be  used  for  dyeing  cops,  warps 
and  loose  material  in  suitable  machines. 

An  after-treatment  with  sulphate  of  copper  or  with  sulphate 
of  copper  and  bichrome  increas-^s  the  fastness  to  light  and 
washing  of  alizarine  yellow  D  R.  The  shade,  however,  is  dulled 
a  little  in  this  case. 

When  diazctised  or  treated  with  asopho."  red,  an«l  other  diazo 
compounds,  after  dyeing,  alizarine  yellow  I)  R  does  not  change 
much  and  therefore  it  can  be  combined  with  developing  colors. 

Alizarine  yellow  D  R  is  recommended  as  a  self-color  or  in 
combination  with  direct-dyeing  cotton  colors  for  vegetable  fab- 
rics of  every  description;  for  loose  material,  yarns  and  piece 
goods:  also  as  a  yellow  shading-off  co'.or  in  combination  with 
such  dye-stuffs  which  are  treated  after  dyeing  with  sulphate  of 
copper,  nr  are  diazotised  and  developed  or  coupled  with  azopbor 
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red  P  N.  It  is  also  worthy  of  note  that  alisarine  yellow  D  R 
produces  cream  shades  which  are  distinguished  for  great  fast- 
ness. 

CHINOUNE  YELLOW  O. 

Chinoline  yellow  O  produces  pure,  greenish  yellow  shades, 
and  is  therefore  of  the  greatest  importance  in  wool  and  silk 
dyeing,  where  the  very  purest  yellow  and  green  shades  are  re- 
quired. 

Chinoline  yellow  0  is  recommended  on  account  of  its  equal- 
izing properties  and  great  beauty,  for  silk  and  the  whole  field 
of  wool  dyeing,  either  by  itself  or  in  combinations,  especially 
in  cloth  dyeing,  together  with  patent  blue  N  or  L,  naphtalene 
green,  etc..  for  the  production  of  the  so-called  billiard  greens; 
also  for  dyeing  zephyr  and  fancy  yams,  evening  dress  goods, 
muslin  and  fine  flannels,  together  with  the  above  colors  for 
the  production  of  deliiate  green  and  yellowish  green  shades, 
fast  to  stoving:  or  in  combination  with  fast  acid  eosine  G  and 
fast  acid  phloxine  A  for  the  production  of  yellow,  cream  and 
salmon  shades  fast  to  stoving. 

FAST  ACID  EOSINE  G  (patented). 

Fast  acid  eosine  G  is  an  acid  color  of  very  excellent  equaliz- 
ing properties.  It  is  dyed  with  10  per  cent.  Glauber's  salt  and 
4  per  cent,  sulphuric  acid  at  the  boil.  The  bath  is  always  to 
react  acid,  as  the  beauty  of  the  shade  is  rather  unfavorably  in- 
fluenced if  too  little  acid  is  used. 

Fast  acid  eosine  G  produces  a  yellowish  pink  shade,  which  is 
as  pure  as  that  produced  with  eosine,  but  is  incomparably 
faster  to  light  and  easier  applicable.  Its  very  great  fastness 
to  stoving  enhances  the  practical  value  of  this  new  product 

Fast  eosine  G  is  recommended  as  a  self-color  and  in  mix- 
tures for  pink  and  salmon  shades  of  greatest  beauty  and  fast- 
ness to  light  and  stoving.  especially  for  dyeing  zephyr  and  fancy 
yarns,  wool  muslin  evening  goods  and  superior  flannels,  also 
for  printing  wool. 

For  dyeing,  wooden  vessels  are  preferably  used,  but  tin  and 
zinc  vessels  may  also  be  used.  In  copper  and  lead  ve^ssels  the 
shades  vurn  out  considerably  duller:  also  iron  and  iron  salts 
have  a  bad  effect  upon  the  purity  of  the  shade. 
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Interwoven  cotton  threads  are  not  dyed,  silk  on  the  other 
hand,  is  dyed  almost  as  deep  but  considerably  bluer  than  wool. 
Artificial  light  makes  the  shades  dyed  with  fast  acid  eosine 
appear  rather  bluer. 

Stoving  increases  the  brilliancy  of  fast  acid  eosine.  Its  fast- 
ness to  weak  alkalis,  such  as  ammonia,  urine,  street  dirt,  is 
good:  strong  alkalis,  however,  dull  the  shade. 


FAST  ACID  PHLOXINE  A   (patented). 

Fast  acid  phloxine  A  patented  belongs  to  the  same  series  of 
colors  as  fast  acid  eosine  G,  and  like  the  latter  is  distinguished 
for  its  purity  of  shade,  great  equalizing  properties,  exceedingly 
great  fastness  to  light  and  excellent  fastness  to  stoving. 

Fast  acid  phloxine  A  produces  considerably  bluer  shades 
than  fast  acid  eosine  G,  and  can  therefore  be  considered  as  a 
very  valuable  and  desirable  supplement  to  it. 

Fast  acid  phloxine  A  is  recommended  as  a  self-color  and  in 
mixtures  with  fast  acid  eosine  G,  rosazeine,  etc.,  for  beautiful 
pink  shades  fast  to  light  and  stoving,  especially  for  dyeing 
zephyr  and  fancy  yarns,  woolen  muslins,  evening  dresses  and 
fine  flannels,  also  for  machine  and  block  printing. 

Fast  acid  phloxine  A  patented  is  dyed  in  an  acid  bath  with 
10  per  cent.  Glauber's  salt  and  4  per  cent,  sulphuric  acid.  In 
order  to  obtain  the  full  beauty  of  the  colors  the  bath  must 
always  react  acid.  It  is  best  to  use  wooden  vessels  for  dyeing, 
but  tin  and  zinc  troughs  may  also  be  used.  Copper  and  iron, 
however,  influence  the  shade  unfavorably;  lead  also  dulls  the 
colors. 

Fast  acid  phloxine  A  patented  works  on  perfectly  even  and 
equalizes  even  below  boiling  point.  The  color  does  not  rub  and 
appears  a  trifle  yellower  in  artificial  light. 

Interwoven  cotton  threads  are  not  dyed  at  all;  silk,  on  the 
other  hand,  is  dyed  almost  as  deep,  and  a  little  bluer,  than  the 
wool. 

The  fastness  to  stoving  of  fast  acid  phloxine  A  patented  is 
very  good.  The  color  does  not  bleed  into  the  white  in  stoving, 
and  the  purity  of  the  shade  is  even  enhanced  by  it. 

The  fastness  to  alkali  is  very  good.  Ammonia,  street  dirt 
and  urine  do  not  change  the  shade;  stronger  alkalis,  however, 
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dnil  the  color  a  little  and  make  it  appear  a  trifle  bluer.    The 
fastness  to  acids  is  very  good. 

Fast  acid  phloxine  A  equalizes  well,  both  in  block  printing 
and  in  machine  printing,  and  caji  be  used  for  bright  effects  on 
shawls,  etc. 

FLAVAZINE  S. 

Flavazine  S  is  a  new  acid  color  to  which  special  attention  is 
called  on  account  of  its  excellent  dyeing  properties  and  fast- 
ness. 

Flavazine  S  shares  with  tartrazine  its  great  fastness  to  light. 
alkali,  stoving  and  acids.  It  is  perhaps  somewhat  faster  even 
to  washing  than  the  latter  and  excels  it  considerably  as  regards 
equalizing.  This  great  advantage  enhances  the  importance  of 
flavazine  S  especially  for  piece-dyeing,  where  tartrazine  often 
gives  rise  to  difficulties;  also  for  dyeing  knitting,  carpet  and 
fancy  yams,  for  which  a  better  equalizing  color  like  flavazine 
is  of  more  practical  importance  than  the  greater  fastness  to 
water  of  tartrazine. 

The  bath  is  prepared  with  Glauber's  salts  and  sulphuric  acid 
or  tartar  substitute.  Additions  can  be  made  at  the  boil.  For 
light  fancy  shades  on  material  which  dyes  level  with  difficulty, 
pld  baths  are  used  containing  plenty  of  Glauber's  salt. 

Flavazine  S  can  be  combined  with  ail  acid  colors,  and  will 
be  found  a  very  fast,  level-dyeing  yellow  for  mixed  and  fancy 
colors.  It  can  also  very  profitably  be  used  for  shading-off  pur- 
poses in  a  chrome-developing  bath. 

Flavazine  S  is  dyed  in  wooden  vessels;  copper  dulls  its 
shade. 

Flavazine  S  does  not  stain  interwoven  cotton  threads,  but 
silk  threads  take  the  color  up  considerably. 

Flavazine  S  is  scarcely  altered  in  shade  in  pressing,  drying, 
ironing  and  steaming. 

Flavazine  S  is  suitable  for  wool-printing  and  can  also  be 
discharged  with  colored  and  white  discharge-piinting  pastes. 

Flavazine  S  can  be  precipitated  with  barium  chlorifle  on 
suitable  bases. 

METHYLENE  HEUOTROPE  O. 

Methylene  heliotrope  O  is  especially  adapted  for  dyeing  and 
printing  mauve  and  heliotrope  shades  on  cotton  fast  to  light. 
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Methylene  heliotrope  0  is  dissolved  with  the  addition  of 
acetic  acid  in  the  same  manner  as  the  other  methylene  colors, 
and  dyed  on  a  tannin-mordant  in  a  slightly  acid  bath.  For 
deeper  shades  it  is  advisable  to  use  an  after-treatment  with 
tannin,  in  order  to  obtain  the  greatest  possible  fastness. 

Methylene  heliotrope  O  excels  in  fastness  to  washing,  soap 
and  light  all  similar  colors  on  the  market,  and  therefore  the 
effects  obtained  by  it  are  better  suitable  for  the  manufacturing 
of  fancy  zephyr  goods  than  any  other  combination. 

The  shades  can  be  reddened  by  mixing  with  methylene  vio- 
let 3R  A  extra,  and  for  bluer  shades  a  mixture  with  ethyl  blue 
B  F  or  thionlne  blue  G  O  is  used. 

In  the  same  manner  as  thionine  blue  G  O,  methylene  helio- 
trope O  is  also  suitable  for  resist  colors  on  Prud'homme  aniline 
blacks. 

The  aniline  black  is  padded  with  or  without  the  addition  of 
tannic  acid,  and  the  printing  pastes  containing  acetate  or  oxide 
of  zinc  are  printed  upon  the  padded  material.  The  colors  are 
fixed  by  the  prussiate  (ferrocyanide)  of  zinc  which  is  formed. 

NAPHTALENE  BLUE  B   (Patented). 

Naphtalene  blue  B  produces  very  solid  navy  blues  in  a 
boiling  acid  bath,  and  these  shades  are  distinguished  for  their 
excellent  uniformity  and  penetration,  very  satisfactory  fastness 
to  alkalis  and  great  fastness  to  washing.  The  fastness  of 
naphtalene  blue  to  stoving  is  very  good,  to  light  and  rubbing 
satisfactory  and  the  expense  very  moderate. 

Naphtalene  blue  B  is  especially  recommended  for  dyeing 
woolen  pieces,  yarns,  such  as  knitting,  fancy  and  zephyr  yarns. 

The  dye  bath  is  prepared  with  Glauber's  salt  and  sulphuric 
acid,  and  the  dyeing  operation  executed  in  an  acid  bath  pro- 
duces shades  of  great  uniformity  which  dye  through  on  all  sorts 
of  material.  Color  may  be  added  at  the  boil.  As  this  product 
is  very  soluble,  there  is  no  danger  of  getting  color  stains.  The 
baths  exhaust  well. 

Interwoven  cotton  threads  are  not  dyed  at  all;  silk  threads, 
however,  are  dyed  greenish  blue. 

Naphtalene  blue  is  changed  a  little  toward  green  in  pressing, 
drying,  ironing  and  steaming,  which  must  be  considered  ir 
sampling. 
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NAPHTALENE  GREEN  CONCENTRATED. 
(Patent  Applied  For.) 

Xaphtalene  green,  which  has  the  shade  of  acid  green,  is  dis- 
tinguished from  the  latter  by  its  excellent  equalizing  properties, 
fastness  to  alkali,  greater  fastness  to  washing  and  light,  and 
fastness  to  stoving. 

The  dye-bath  is  prepared  with  Glauber's  salt  and  sulphuric 
acid  or  tartar  substitute.  Additions  to  the  boiling  bath,  even 
in  small  quantities,  dye  all  materials  perfectly  level.  Naphta- 
lene  green  can  be  used  on  chrome-mordant  and  in  a  chrome 
developing  bath.  It  can  therefore  be  combined  with  all  acid 
colors,  chrome  developing  and  alizarine  colors. 

Cotton  is  not  dyed  at  all;  silk,  however,  is  dyed  the  same 
shade  as  wool,  but  rather  lighter. 

Xaphtalene  green  is  recommended  on  accoimt  of  its  proper- 
ties of  dyeing  all  sorts  of  piece  goods,  where  shade  and  exceed- 
ingly easy  leveling  are  of  great  importance;  also  for  dyeing  ail 
sorts  of  yams,  where  fastness  to  stoving  and  washing  is  re- 
quired. 

JANUS  COLORS. 

This  is  a  most  interesting  series  of  dye-stuffs  and  belongs 
to  the  azo-saffranine  group.  They  dye  wool  and  cotton  even 
shades  in  the  same  bath,  with  acid  and  Glauber  salt. 

They  are  also  applicable  for  the  dyeing  of  jute,  half-silk  and 
cotton,  and  for  leather  dyeing.  When  dyed  on  raw  cotton  they 
produce,  when  after-treated  with  tannin,  shades  absolutely  fast 
to  fulling,  which  will  not  stain  or  bleed  into  white  wool  or 
cotton. 

They  are  also  used  for  speck-dyeing  cotton  warps  for  fancy 
shades  on  low-grade  satinets  and  shoddy  goods.  They  are 
especially  advantageous  for  speck-dyeing  tan  and  drab  shades, 
as  the  use  of  ice  in  the  ordinary  speck-dye  liquor  when  the 
temperature  of  the  water  is  not  sufficiently  low.  can  be  avoided 
entirely;  and  the  fact  that  they  are  dj^ed  with  acid  admits  their 
application  for  speck-dyeing  sour-dyed  pieces,  which  is  not 
possible  with  alkaline  speck-dye  solutions. 
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COLORS   DEVE1X3PED  WITH   CHROME. 

The  following  lines  give  a  comprehensive  survey  of  the 
revolution  which  is  taking  place  in  fast  wool-dyeing  within 
the  last  years — a  revolution  caused  by  the  introduction  of  colors 
developed  with  chrome  and  becoming  more  and  more  im- 
portant. 

As  you  will  know,  it  has  been  the  endeavor  of  the  various 
color-works  ever  since  the  roaltar  industry  began  to  flourish, 
to  substitute  the  natural  coloring-matters  by  artificial  products. 
The  competition  which  took  place  between  natural  and  artificial 
coloring-matters  was  soon  felt  in  all  branches  of  the  dyeing- 
industry.  The  artificial  dyestuffs  separated  into  two  distinct 
groups.  The  one  group  tried  to  replace  the  old  natural  dye- 
stuffs  by  its  greater  brilliancy  and  simpler  mode  of  application, 
the  other  group  by  its  greater  fastness. 

The  first  group  to  which  the  acid  dyestuffs  belong  wa-s  s(K)n 
successful.  These  products,  according  to  their  constitution, 
are  chiefiy  nitro-  and  azo-colors,  as  well  as  triphenylniethanc 
dyestuffs,  possess  distinctly  acid  properties,  and  are  capable  of 
dyeing  the  wool  directly  without  the  aid  of  mordants.  They 
are  dyed  in  an  "acid  bath,"  e.  g.  with  an  addition  of  acid,  and 
combine  with  the  wool  fiber  forming  colored  compounds,  proba- 
bly salts. 

The  dyeings  obtained  after  this  method,  compared  with 
those  produced  with  natural  dyestuffs,  possess  purer  and 
brighter  shades,  their  cost  is  lower  and  the  dyeing  operation  is 
less  complicated,  at  the  same  time  the  wool  fiber  suffers  less. 
Besides,  the  natural  dyes  have  to  be  fixed  on  the  fiber  by  a  mor- 
dant, and  inorganic  and  organic  impurities,  which  they  always 
contain,  often  soil  the  wool  fiber.  Furthermore,  as  the  new 
artificial  products  always  have  the  same  dyeing  power  and  tone 
of  shade,  properties  which  the  natural  dyes  do  not  possess,  it 
was  not  more  than  natural,  that  the  artificial  dyestuffs  very 
soon  replaced  the  natural  dyes  in  all  cases  where  beauty  of 
shade,  quick  matching,  and  a  perfect  preservation  of  the  wool 
were  more  important  than  great  fastness.  Thus  we  find  at  the 
present  day  that  the  acid  dyes  are  without  competition  in  the 
dyeing  of  ladies'  goods,  light  worsted  coatings,  half  woollen 
and  woollen  linings,  stocking.  cari>et  and  knitting  yarns,  in 
short,  in  all  cases  where  great  fastness  is  not  required. 
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The  second  group  of  dyestuffs  tried  to  replace  the  natural 
dyestuffs  by  greater  fastness,  e.  g.  greater  resistance  toward 
alkalies,  acids,  air  and  light.  This  aim,  no  doubt,  was  more 
difficult,  but  nevertheless  was  reached  by  the  alizarine  dye- 
stuffs,  though  it  took  some  time.  These  products  according  to 
thier  constitution  possess  very  weak  acid  properties,  no  affinity 
for  the  wool  fiber,  and  are  not  capable  of  combining  with  the 
latter  to  form  colored  compounds.  They  belong,  together  with 
the  natural  dyestuffs  contained  in  the  dyewoods,  to  the  so- 
called  adjective  dyestuffs,  e.  g.  to  that  class  of  dyes  which 
necessitates  an  intermediate  link,  a  mordant,  in  order  to  pro- 
duce dyeings  on  the  fiber. 

In  order  to  dye  the  wool  with  alizarine  dyestuffs.  it  must 
first  be  mordanted,  e.  g.  a  metallic  oxide  must  be  precipitated 
insoluble  on  the  fiber.  Chromium  oxide  has  proved  to  be  the 
most  suitable  for  this  purpose.  It  is  generally  produced  on  the 
fiber  as  an  insoluble  chromic  oxide  salt  by  boiling  the  wool 
with  potassium  bichromate  and  tartar  or  with  another  suit- 
able reducing  agent.  Thereby  the  chromium  is  deposited 
slowly  and  evenly  as  an  insoluble  oxide  on  the  wool  fiber,  the 
oxide  being  reduced  partly  by  the  wool  itself  and  partly  by 
the  reducing  agent,  which  is  added  together  with  the  bichrome. 
After  mordanting,  the  alizarine  dyestuffs  are  dyed,  e.  g.  in  a 
second  bath,  whereby  the  dyestuff,  which  acts  as  a  weak  acid, 
combines  with  the  metallic  oxide  fixed  on  the  fiber.  It  is  now 
that  colored  compounds  are  formed  called  lakes,  the  hydroxilic 
groups  of  the  alizarines  combining  with  the  metallic  oxide, 
insoluble  salt-like  compounds  being  formed.  Experience  shows 
that  at  least  two  hydroxilic  groups  in  neighboring  position 
must  be  in  the  anthracene  ring  in  order  to  give  to  the  product 
mordant   properties. 

The  lakes  this  obtained  possess  great  resistance  toward  the 
various  influences;  they  are  fast  toward  alkalies,  lesist  wash- 
ing and  milling  very  well,  are  generally  fast  to  acids  and  there- 
fore resist  carbonizing,' are  fast  to  light  and  air  and  therefore 
fast  to  wearing.  As  a  rule,  they  are  faster  than  the  natural 
dyestuffs,  never  vary  in  strength  and  give  constant  results,  and 
as  they  contain  no  impurities,  the  quality  of  the  wool  is  usually 
better  than  when  it  is  dyed  with  natural  dyestuffs.  Although 
the  alizarine  dyestuffs  have  been  slower  in  replacing  the 
natural  dj'^estuffs  than  the  acid  colors,  neverth'^'-^ss  they  have 
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found  more  and  more  application,  and  are  to-day  indispensable 
in  fast  wool-dyeing— indeed,  to  such  an  extent,  that  they  have, 
with  the  exception  of  indigo,  replaced  all  other  natural  dye- 
stuffs. 

No  doubt  the  introduction  of  the  alizarine  dyestuffs  for  fast 
wool-dyeing  was  an  immense  progress,  they  are,  however,  not 
in  all  respects  "model"  dyes.  Comparing  them  with  the  acid 
colors,  for  instance,  their  method  of  dyeing  possesses  many 
disadvantages,  though  they  are  decidedly  faster  than  the  acid 
colors.  In  the  first  place,  it  is  the  dyeing  in  two  baths,  mor- 
dant and  dyebath,  which  requires,  besides  more  time  and  labor, 
a  larger  amount  of  steam  and  power.  Even  if  we  do  not  take 
these  facts  into  account,  we  find  other  properties  which  are 
not  desirable. 

Thus  great  care  has  to  be  taken  in  mordanting,  in  order  to 
charge  the  fiber  evenly  with  the  mordant,  it  is  also  necessary 
to  begin  dyeing  in  the  cold,  and  then  raise  the  temperature 
very  gradually  to  the  boil,  otherwise  the  dyestuff  combines  too 
quickly  with  the  metallic  oxide,  and  uneven  dyeings  are  ob- 
tained. This  is  due  to  the  great  fastness  of  the  dye  lake,  which 
once  formed,  withstands  all  reagents,  and  it  is  almost  impossi- 
ble to  correct  a  dyeing  which  has  turned  out  uneven  or  has 
been  dyed  too  dark. 

The  dyeing  takes  place  in  a  bath  acidified  with  acetic  acid, 
in  many  cases,  for  instance,  when  dyeing  mode  colors,  the  bath 
must  be  distinctly  alkaline  by  adding  acetate  of  ammonia  or 
even  ammonia  In  order  to  obtain  level  dyeings. 

Dyeing  in  an  acid  bath  is  quite  another  thing.  The  goods 
are  dyed  from  the  beginning  in  a  distinctly  acid  bath,  and 
entering  hot  or  at  the  boil  does  not  prevent  level  dyeing.  Al- 
though the  alizarine  dyestuffs  had  the  advantage  of  being 
faster  than  the  acid  colors,  the  color  works  saw  their  chief  aim 
in  finding  a  method  to  dye  wool  fast  in  an  acid  bath,  as  such  a 
method  saves  steam,  labor  and  at  the  same  time  preserves  the 
gloss,  handle  and  strength  of  the  wool. 

They  did  not  succeed  in  this,  however,  for  a  long  time,  and 
no  other  way  was  known  for  producing  fast  colors,  than  em- 
ploying the  derivates  of  anthracene.  A  new  impulse  was  given 
to  the  coaltar  color  industry,  when  Oehler  in  1885  recommended 
cloth  red  as  a  mordant  color.  This  product  belonging  to  the 
group  of  the  acid  azo-colors,  produces  on  chrome  mordant  a 
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faster  color  than  when  dyed  in  an  acid  bath.  It  is  tnie,  that 
in  this  special  case  no  fargoing  chemical  action  is  the  cause 
of  the  increased  fastness  and  that  all  acid  colors  possess  this 
property  when  treated  with  metallic,  particolarly  chromiom 
salts.  Xerertheless,  this  new  application  of  an  azo-color  gave 
the  first  incitement  for  producing  fast  dyestuffs  by  other  means 
than  employing  alizarine  dyes. 

The  discorery  of  alizarine  yellow  GOW  in  1887  by  Xfetzkl 
was  another  prepress  in  this  direction.  This  product,  shortly 
afterward  brought  on  the  market  by  the  Farbwerke  Hoechst. 
was  soon  followed  by  other  colors  of  similar  constitution,  as. 
anthracene  yellow  C  and  diamine-fast-red  P  of  Cassella.  All 
these  dyes  belong  to  the  group  of  the  salicylic  acid  dyestulfe, 
and,  as  they  hare  the  hydroxllic  and  carboxilic  groups  in  neigh- 
boring position  in  the  salicylic  ring,  they  hare  a  similar  group- 
ing of  atoms  as  the  alizarines,  necessary  for  forming  dyestufF 
lakes.  On  this  account,  alizarine  yellow  GGW  shows  the  same 
behavior  in  dyeing  and  has  the  same  fastness  as  the  alizarines. 
It  was  Kostanecki  who  first  explained  by  his  experiments  this 
lake  formation,  which  takes  place  between  the  metallic  oxide 
on  the  fiber  and  the  dyestuff  molecule,  and  is  brought  about  by 
the  hydroxilic  groups  in  neighboring  position. 

A  new  class  of  dyes,  which,  however,  is  not  derived  from 
salicylic  acid,  but  also  has  two  hydroxilic  groups  in  neighbor- 
ing position,  was  shortly  afterward  brought  on  the  market  by 
Farbwerke  Hoechst.  These  were  the  chromotropes.  azo-dyes 
and  derivates  of  the  chromotropic  acid,  e.  g.  of  a  dioxy-naphtha- 
lene-disulphonic  acid,  having  two  hydroxilic  groups  in  the  posi- 
tions 1,8.  These  dyes  when  dyed  in  an  acid  bath  give  yellowish 
red  to  blueish  red  dyeings  which  equalize  well,  and  on  chrome 
mordant  give  lakes  or  salts,  which  differ  greatly  in  shade  and 
properties  from  the  acid  dyeing.  A  similar  shade  is  produced 
when  these  products,  after  dyeing  them  in  an  acid  bath,  are 
treated,  "developed."  with  the  variotis  metallic  salts  as  alum, 
iron  oxide  and  especially  chromium  salts.  Although  the  devel- 
oped colors  do  not  only  differ  in  shade  and  fastness  from  their 
acid  dyeings  but  also  from  those  on  chrome  mordant,  they 
were,  at  the  time  when  the  chromotropes  were  given  out. 
thought  to  have  been  produced  by  lake  or  salt  formation. 

This  supposition,  however,  was  not  quite  correct  and  al- 
ready in  1891  the  Farbwerke  Hoechst  applied  for  a  patent:  for 
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producing  fast  dyeings  on  wool,  by  first  dyeing  the  wool  in  an 
acid  bath  together  with  colorless  sulphuric  acids  or  napthalene 
derivates,  and  then  converting  the  colorless  compounds  dyed 
on  the  fiber  into  colored  compounds  by  subsequent  oxidation. 
It  is  impossible  to  obtain  dyeings  with  these  pr9ducts  on 
chrome-mordanted  wool,  or  if  the  acid  dyeings  are  treated  sub- 
sequently with  metallic  salts,  not  exerting  an  oxidizing  action. 
For  the  after-treatment  reagents  are  necessary  that  oxidize, 
in  order  to  produce  fast  dyeings.  The  chief  representative  of 
the  sulphonic  acids  protected  by  the  patent  is  the  chromo- 
tropic  acid,  sold  as  chromogen  I  in  the  market,  and  is  the 
initial  product  for  the  chromotropes  mentioned  above.  The 
production  of  dyeings  with  chromogen  I.,  however,  is  not  due 
to  lake  formation,  but  to  an  oxidation,  a  new  dyestuff  being 
formed  by  the  treatment  with  bichrome,  differing  greatly  in 
appearance  and  properties  from  the  non-developed  body. 
What  the  developed  dyestuff  is  we  do  not  know  yet,  however, 
it  is  the  typical  representative  of  the  chromotrope  group,  and 
since  the  discovery  of  chromogen  I.  the  number  of  colors  devel- 
oped with  chrome  has  lapidly  increased,  and  all  subsequent  dis- 
coveries are  based  on  the  knowledge,  that  it  is  possible  to  pro- 
duce fast  colors  on  the  fiber  by  treating  fugitive  dyeings  with 
oxidizers. 

In  1892  the  Society  of  Chemical  Industry  at  Basle,  applied 
for  a  patent  for  producing  blueish  black  to  black  colors,  by 
treating  subsequently  red  mono-azo  dyestuffs,  derivates  of  the 
alpha-naphthol  sulphonic  acid,  on  the  fiber  with  chrome.  But 
also  in  this  i.atent.  whit  h  .'-hortly  after  became  the  property  of 
the  Fabwerke  Hoechst,  the  production  of  the  dyestuff  was  not 
due  to  lake  formation,  but  to  a  fargoing  change  of  the  fugitive 
red  acid  dyeing  into  a  very  fast  darkblue  or  black  color.  In 
the  same  year  the  Farbwerke  Hoechst  handed  in  a  patent,  for 
producing  fast  brown  colors  by  oxidizing  various  orange  and 
red  mono-azo  dyestuffs,  derivates  of  alpha-naphthol. 

A  simple  trial  shows  that  the  production  of  dyestuffs  devel- 
oped with  chrome  is  not  due  to  a  lake  formation  but  to  an 
oxidation.  The  dyeing  of  any  alizarine  dyestuff  can  be  split 
up  by  simply  boiling  it  with  dilute  sulphuric  acid,  the  presence 
of  the  unchanged  alizarin  being  easily  detected  in  the  decoction. 
Chromotrop  FB,  however,  behaves  altogether  differently.  It  is 
impossible  by  boiling  the  dyeing  in  dilute  acid  to  obtain  the 
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original  red  dyestufE  asain:  even  when  boiled  with  hydrochloric 
acid  and  tin  salt,  the  developed  dyestuif  is  not  destroyed — a  re- 
action which  no  azo-coior  can  resist 

•nins  the  Parbwerke  Hoechsl  from  the  year  1897  on,  were 
in.  possession  of  a  series  of  colors  developed  with  chrome,  pro- 
ducing black,  bine  and  brown  shades.  In  the  meantime,  it  was 
diaearered  that  alizarine  yellow  also  possessed  the  pro-pertv  of 
being  fixed  and  yi^ding  fast  dyes  by  sobeeqnent  development 
and  by  employing  these  colors,  alone  or  in  combination  with 
one  another,  it  was  possible  in  many  cases  to  compete  success- 
folly  asainst  the  alizarine  dyes.  But  these  did  not  intend  to 
surrender  so  easily,  and  adapted  themselves  to  methods  similar 
to  those  of  their  opponents.  The  sulphonic  acids  of  the  aliz- 
arine dyestnlEs,  for  instance  of  ordinary  alizarine,  had  been 
used  for  sereral  years  in  fast  wool-dyeing,  and  had  been  recom- 
mended on  aoooont  of  their  greater  solubility  and  penetrating 
power.  In  1892  the  Parbwerke  Hoechst  found  that  these  dyes 
treated  in  the  same  manner  as  the  ecrfors  developed  with  chrome 
produce  very  fast  lakes  and  the  Farbwerke  had  this  process  pat- 
ented by  German  Patent  No.  70S61  and  its  add.  patents:  process 
of  dyeing  the  sulphonic  acids  of  the  various  alizarines  in  an 
acid  bath,  with  adTantage  in  a  sulphuric  acid  bath,  and  develop- 
ing them  sobsequently.  Although  in  this  case  no  oxidation 
takes  place,  and  lakes  similar  to  those  of  the  alizarines  are 
formed,  the  process  is  so  much  like  the  one  employed  for  colors 
developed  with  chrome  that  the  acid  alizarins  who  were  first 
the  opponents  are  now  the  faithful  allies  of  the  azo-colors  de- 
veloped with  chrome. 

Having  described  in  short  lines  the  history  of  the  origin  of 
the  colors  developed  with  chrome,  we  will  now  give  a  more 
detailed  description  of  the  various  products,  of  their  properties 
and  their  mode  of  application.  We  will  commence  with  the 
acid  alizarines,  which  strictly  spoken  are  no  true  developed 
colors,  but  as  their  methods  of  dyeing  are  so  much  alike,  we 
cannot  help  mentioning  them,  particularly,  as  one  of  these 
products  in  one  of  its  applications  has  become  a  true  developed 
color. 

Alizarine  rWS  and  acid  alizarine  blue  BB  are  the  most  im- 
portant representatives  of  the  acid  alizarine  dyes,  and  their 
rdations  to  the  true  developed  colors  interest  us  the  most. 

Alizarine  IWS  is  the  solphonic  acid  of  the  first  synthetic 


A   MODKHN  COhOU   WORKS  AND  ITS  PKODUCTS.      271 

alizarine  dyi-stuff.  alizarine,  prepared  in  1868  by  Graebe  and 
i.iebennanu.  The  sulphonic  acid  had  been  on  the  market  sev- 
eral years  as  a  mordant  color,  when  the  Farbwerke  Hoechst 
found  the  method  of  dyeing  this  product  in  an  acid  bath,  and 
fixing  it  subsequently,  which  method  they  patented.  Alizarine 
IWS  is  a  powder  which  is  easily  soluble  in  water,  dyes  very 
evenly  in  an  acid  bath,  and,  on  account  of  its  solubility,  even 
dyes  through  heavy  goods.  The  lake  obtained  by  subsequent 
fixation  is  evenly  distributed  on  the  fiber,  and  is  absolutely 
fast  to  rubbing,  and  thereby  excels  alizarine  on  chrome  mor- 
dant. As  this  product  possesses  an  affinity  for  the  fiber  with- 
out being  fixed,  its  fa:stness  to  milling  when  fixed  is  even  bet- 
ter than  that  of  ordinary  alizarine  on  chrome  mordant.  These 
properties  have  made  alizarine  I  WS  a  very  useful  red  dyestuff, 
used  alone  or  in  combination  with  all  other  developed  colors 
on  loose  wool,  slubbing,  yarn  and  piece  goods. 

Acid  alizarine  blue  BB  is  a  powder,  soluble  in  water  and  pro- 
duces on  wool  in  an  acid  bath  a  perfectly  even  red,  which 
developed  with  fluoride  of  chrome  is  converted  into  a  brilliant 
dark  blue.  Strongly  milled  cloths  and  strongly  twisted  worsted 
yarns  are  dyed  through  perfectly  by  the  chrome  lake,  and,  as  it 
is  a  true  alizarine  lake,  it  possesses  the  great  fastness  of  the 
alizarine  dyestuffs  on  chrome  mordant.  For  this  reason  it  is 
used  since  1894  for  dyeing  dark  blue  military  cloth. 

This  application,  however,  has  less  to  do  with  the  subject, 
another  application  will  interest  us  more;  in  this  case  the 
product  behaves  like  a  true  developed  color.  If  an  acid  dyeing 
of  acid  alizarine  blue  BB  is  treated  with  bichrome,  no  blue 
chrome  lake  is  obtained,  the  red  shade  being  converted  into  a 
gray  which  excels  in  fastness  and  is  a  true  oxidation  color. 
This  gray  dyes  through  heavy  goods  and  strongly  twisted  yarns, 
its  equalizing  property  on  loose  wool  is  satisfactory,  it  does  not 
rub  off  and  is  very  fast  to  light.  Its  fastness  to  alkalies  is 
good,  also  its  fastness  to  milling,  and  it  even  resists  severe 
cloth-milling.  The  dyeings  resist  carbonization  and  hot 
pressing.  All  these  excellent  properties  recommend  acid  aliz- 
arine blue  BB  for  producing  gray  shades  fast  to  wearing,  alone 
or  in  combination  with  chromogen  I,  alizarine  red  1  WS  and 
alizarine  yellow  GGW. 

Chromogen  I.  which  was  already  mentioned  above,  is  the 
typical  representative  of  the  colore  developed  with  chrome:   it 
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is  a  colorless  powder,  easily  soluble  in  water.  It  is  dyed  like 
an  ordinary  acid  dyestuff,  e.  g.  the  material  is  entered  Into  the 
hoi  bath,  charged  with  the  necessary  amount  of  acid,  Glauber's 
salt  and  chromogen  I.  the  temperature  is  raised  to  the  boil,  and 
boiling  continued  one  hour,  then  the  bath  is  cooled  down  a 
little,  the  necessary  amount  of  bichromate  of  potash  or  bi- 
chromate of  soda  is  added,  and  boiling  continued  for  another 
hour  until  the  brown  is  perfectly  developed:  care  must  be 
taken  that  the  bath  is  distinctly  acid  from  the  beginning. 

The  dyeings  are  perfectly  even,  are  well  dyed  through  and 
do  not  even  rub  off  in  dark  shades.  They  are  absolutely  fast 
to  milling,  and  do  neither  change  their  shade  nor  bleed  into 
white.  Besides,  being  fast  to  alkalies,  they  are  fast  to  stoving 
and  acids,  and  can  therefore  be  carbonized.  When  topped  with 
(lyes  in  an  acid  bath,  a  chromogen  dyeing  does  neither  dye 
into  white  nor  lose  its  strength  of  shade.  Its  fastness  to  light 
is  good.  These  properties,  as  well  as  the  reddish  brown  shade, 
make  chromogen  I  a  very  valuable  dyestuff  for  producing  mode 
colors  fast  to  wearing  on  loose  wool,  yarn  and  piece  goods. 
Before  the  addition  of  chrome  the  following  dyestuffs  can  be 
added  to  the  bath  together  with  chromogen  I:  for  yellow,  aliz- 
arine yellow  GGW,  for  red,  alizarine  red  1  WS,  for  green  (but 
not  when  working  in  a  mechanical  apparatus)  Coerulein  B  and 
BWR.  and  for  blue  or  gray,  acid  alizarine  blue  BB.  After  the 
addition  of  chrome,  dyes  that  equalize  easily  ana  are  fast  to 
chrome  can  be  used  for  shading  purposes,  for  instance:  patent 
blue  A  or  V.  fast  acid  violet  A  2  R.  alizarine  yellow  GGW,  azo 
yellow,  also  alizarine  brown.  Thus  it  is  possible  to  produce 
mode  colors  almost  as  fast  as  with  alizarines,  particularly,  on 
piece  goods.  This  had  caused  many  a  dyer  a  great  deal  of  trou- 
ble, time  and  money,  as  it  was  exceedingly  diflBcult  to  produce 
even,  thoroughly  dyed  through,  fast  mode  colors  on  piece 
goods  with  alizarines.  But  also  medium  shades  can  be  dyed 
profitably  with  chromogen  I:  for  dark  shades:  blue,  black  and 
brown,  chromotrope  P"B  and  S,  chrome  brown  R(i  and  the 
newest  of  the  chromotrope  series  chrome  black  B  and  T  are 
used.  The  chromotrope  brands  given  out  in  the  year  1891  by 
the  Farbwerke  Hoechst  produce,  when  dyed  in  an  acid  bath, 
bright  red  dyes,  fast  to  light  and  alkalies,  which  equalize  very 
well,  and  are  still  used  extensively  for  acid  dyeing.  When 
developed  they  produce    fast    blue    and    also    black    oxidation 
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colors,  their  dyeing  power,  liowever,  is  too  weak  to  stand  the 
competition  with  logwood,  and  therefore  the  Farbwerke 
Hoechst  were  compelled  to  find  cheaper  and  stronger  products. 
Thus  chromolrope  S  and  FB,  and  as  a  supplement  for  brown, 
(  hrome  brown  RO  were  brought  on  the  market. 

These  three  products  when  dyed  in  an  acid  bath  produce 
blueish  red  and  yellowish  red  dyeings  of  little  value;  by  devel- 
opment, however,  they  are  converted  into  totally  different 
colors  of  great  fastness.  As  they  are  dyed  exactly  like  chromo- 
gen  I,  they  are  a  valuable  supplement  to  the  colors  developed 
with  chrome,  and  are  very  suitable  for  producing  mode  colors, 
also  medium  and  dark  shades. 

The  dyeings  of  chromotrope  S,  chromotrope  FB  and  chrome 
brown  RO  show  the  .same  advantages  as  chromogen  1  in  regard 
to  equalizing,  dyeing  through  and  fastness  to  rubbing.  Al- 
though fast  to  acids,  their  fastness  to  milling  was  not  as  good 
as  that  of  chromogen  I,  as  they  still  bled  into  white.  But  in 
all  cases  where  no  great  fastness  to  milling  was  required,  the 
products  were  sufficiently  fast,  and  soon  found  gr«at  employ- 
ment for  dyeing  gents'  and  better  class  of  ladies'  goods,  in  hat 
dyeing,  dyeing  of  knitting  and  stocking  yarn,  wniie  for  dyeing 
worsted  buckskins,  heavy  cheviots,  knitting  yarn  melanges, 
slubbing.  loose  wool  and  in  the  cloth  industry,  they  were  not 
employed  for  want  of  fastness  to  milling. 

Naturally,  it  was  the  endeavor  of  the  Farbwerke  to  increase 
the  fastness  to  milling  of  the  chromotropes.  But  all  trials  to 
complete  the  oxidation  by  employing  stronger  oxidation  agents, 
thereby  increasing  the  fastness,  failed,  until  in  the  beginning 
of  this  year  a  change  in  the  dyeing  method  brought  about  the 
desired  effect.  This  improvement,  for  which  a  patent  has  been 
applied  for.  consists  in  adding  a  reducing  agent  to  the  oxidiz- 
ing bichromate.  From  a  chemical  standpoint  this  seems  to  be 
a  contradiction,  as  it  can  hardly  be  expected  that  by  adding  a 
reducing  agent  to  an  oxidizing  agent  the  oxidation  is  increased, 
the  development  of  the  colors  developed  with  chrome  being 
due  to  an  oxidation.  Nevertheless,  the  effect  is  gieat.  not  only 
is  the  brilliancy  and  depth  of  the  dyeing  increased,  but  the 
fastness  to  milling  is  also  considerably  better,  so  that  these 
products  can  now  be  used  for  dyeing  slubbing.  worsted  yarn, 
for  buckskins  and  heavy  cheviots,  and  in  a  great  many  cases 
for  loose  wool  in  cloth  manufacturing. 
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The  improved  process  for  dyeing  chromotxope  S  and  FB,  as 
well  as  chrome  brown  RO  consists  in  first  dreing  in  an  acid 
bath,  then  cooling  off  and  adding  the  necessary  amoant  of  bi- 
chrome,  3  per  cent,  sulphuric  acid  and  3-4  per  cent,  conunercial 
lactic  acid,  then  the  temperature  is  raised  to  the  boil,  and  the 
color  developed  by  boiling  *4-l  hour.  The  dyeings,  dyed  and 
developed  properly,  are  now  capable  of  competing  in  fastness 
with  chromogen  I  and  the  other  auxiliary  dyes,  and  we  are  now 
in  i>ossession  of  a  series  of  dyes,  with  which  we  are  capable  to 
produce  fast  to  wearing  all  shades  for  all  practical  purposes. 
Mode  colors  produced  with  chromogen  I,  acid  alizarine  blue 
BB  and  alizarine  yellow  GGW  are  just  as  fast  to  wearing  as 
those  produced  with  alizarines,  are  dyed  through  better  and 
cheaper.  Chromotrope  FB  produces  navy  blues  which  are  just 
as  fast  to  wearing  and  considerably  cheaper  than  a  combina- 
tion of  logwood  and  alizarine  blue.  Although  chrome  brown 
RO  is  not  as  fast  to  light  as  alizarine  brown,  it  is  faster  than 
the  browns  produced  with  wool  colors  or  acid  dyestuJIs.  In 
chromotro]^  S  we  possess  a  black,  which,  of  all  artificial 
blacks,  comes  in  shade  nearest  to  a  logwood  black,  and  even 
surpasses  the  latter  in  fastness  to  light. 

We  will  now  examine  more  closely  the  relations  existing  be- 
tween colors  developed  with  chrome,  acid  colors  and  alizarines, 
and  also  take  into  consideration  their  employment. 

Colors  developed  with  chrome  and  acid  colors  are  both  dyed 
in  an  acid  bath  and  differ  only  in  the  after-treatment.  This 
after-treatment  increases  the  cost  of  dyeing  somewhat  and 
makes  the  process  more  complicated,  but,  on  the  other  hand, 
faster  dyeings  are  obtained.  Both  groups  preserve  the  wool 
fiber,  as  they  are  dyed  in  an  acid  bath,  and  the  subsequent  fixa- 
tion with  bichromate  in  the  one  case,  hardly  affects  the  fiber, 
the  bichromate  being  employed  more  for  oxidizing  the  red  fugi- 
tive dyestutf  taken  up  on  this  fiber  in  the  acid  bath,  than  for 
charging  the  wool  with  chromium  salts.  The  practical  dyer 
can  easily  decide  in  each  case,  whether  the  fastness  of  the  ordi- 
nary acid  dyeing  stiffices  or  whether  greater  fastness  is 
required. 

A  different  result  is  obtained  if  colors  developed  with 
chrome  and  the  alizarines  are  compared  with  one  another.  It 
is  true,  that  the  alizarines,  on  a  whole,  are  still  the  fastest 
dyes  that  we  possess,  and  in  many  cases,  where  the  highest 
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degree  of  fastness  is  required,  cannot  be  substituted  by  other 
products,  nevertheless,  they  possess  many  disadvantages  which 
colors  developed  with  chrome  do  not  have.  We  need  only 
refer  to  the  mordanting  and  dyeing  in  two  baths,  to  the  pre- 
cautions that  have  to  be  taken  in  operating,  and  to  the  higher 
cost  of  the  alizarine  dyes.  How  much  simpler  is  the  dyeing  of 
colors  developed  with  chrome.  Instead  of  two  baths,  we  have 
only  one  bath,  and  instead  of  entering  cold,  and  slowly  and 
gradually  raising  the  temperature,  we  can  enter  th.e  goods  into 
the  hot  bath.  This  can  be  illustrated  by  the  following  ex- 
ample: the  dyeing  of  a  fast  mode  color  on  piece  goods. 

When  dyeing  with  alizarines,  the  goods  must  first  be  mor- 
danted carefully  and  then  carefully  rinsed.  Then  the  charged 
dyebath,  sometimes  neutral,  sometimes  alkaline,  is  entered,  and 
has  to  be  almost  cold  in  order  to  enable  the  alizarine  to  be 
taken  up  slowly  and  evenly;  the  heating  requires  great  care. 
If  the  desired  shade  is  not  reached  the  first  time,  the  material 
is  taken  out,  the  bath  is  run  off  and  prepared  fresh  again,  and 
dyeing  begun  from  the  beginning,  this  operation  may  have  to 
be  repeated  a  second  time,  finally  the  exact  match  is  obtained 
by  the  aid  of  acid  dyes.  Great  care  must  be  taken  not  to  the 
dye  too  dark,  as  an  excess  of  dyestuff  cannot  be  stripped  ex- 
cept with  great  difficulty.  How  much  simpler  Is  the  dyeing  of 
mode  colors  developed  with  chrome.  The  material  is  entered 
into  the  hot  bath,  which  is  raised  to  the  boil,  and  boiled.  Then 
the  bichromate  is  added,  great  differences  in  shade  are  reme- 
died by  adding  small  quantities  of  colors  which  can  be  devel- 
oped with  chrome,  and  slight  differences  in  shade  by  adding 
acid  colors  fast  to  bichromate. 

Besides  quick  and  simple  work,  the  colors  developed  with 
chrome  have  another  advantage  over  alizarines  which  must  not 
be  overlooked.  This  is  the  preservation  of  the  wool  already 
from  the  beginning,  by  the  acid  bath;  strength,  elasticity  and 
gloss  of  the  fiber  thereby  remaining  unimpaired.  This  im- 
provement in  the  quality  of  the  wool  is  a  great  progress  in  fast 
wool-dyeing. 

Another  argument  which  is  often  brought  up  against  colors 
developed  with  chrome,  is  that  matching  offers  great  difficulties, 
because  one  cannot  see  how  the  shade  will  turn  out  before 
developing.  It  is  only  necessary  to  remember  that  when  the 
artificial  dyestuffs  were  introduced,  practical  dyers  also  found 
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some  difficulty  in  giving  up  their  old  recipes,  and  that  it  took 
some  time  before  they  could  match  quickly  with  the  new  dyes. 
To-day  colors  developed  with  chrome  find  extensive  application 
in  fast  wool-dyeing,  and  experience  has  shown  that  every  dyer 
in  a  short  time  can  match  shades  just  as  well  with  colors  devel- 
oped with  chrome  as  with  alizarines.  Another  fact  may  also 
facilitate  the  introduction  of  colors  developed  with  chrome  into 
works  which  are  still  opposed  to  this  class  of  dyes.  In  dyeing 
after  the  improved  method  properly,  the  baths  are  totally  ex- 
hausted owing  to  the  addition  of  lactic  acid.  Thereby  the  dye- 
ings have  taken  up  chrome,  and  can  now  be  dyed  by  all  mor- 
dant colors,  and  as  dyeing  and  developing  hardly  takes  longer 
than  mordanting,  it  is  possible  by  topping  in  the  dyebath  with 
mordant  colors  to  match  according  to  the  old  method.  Thus 
dyeings  are  obtained  which  are  just  as  fast  and  considerably 
cheaper  than  alizarine  dyeings  on  chrome  mordant. 

The  great  advantages  which  this  one  bath  method  with 
colors  developed  with  chrome  offers,  compared  with  the  method 
employed  for  alizarines,  account  for  the  rapid  increase  in  its 
employment.  No  better  recommendation  of  this  process  can 
be  given  than  by  referring  to  the  other  color  works,  who  have 
also  adopted  this  process,  which  was  worked  out  by  the  Fai-b- 
werke  Hoechst  for  colors  which  they  originally  recommended 
on  chrome  mordant,  for  instance,  alizarine  black  of  the  Bad- 
ische  anilin  and  soda  fabrik,  and  diamond  black  of  the  Farben- 
fabriken  vormals  Fr.  Bayer  &  Co. 

But  also  the  Farbwerke  Hoechst  are  not  content  to  remain 
quietly  on  the  ground  they  have  conquered,  and  are  constantly 
enlarging  the  field  for  colors  developed  with  chrome.  The 
latest  products  of  this  group  brought  on  the  market  are  chrome 
black  F  and  B.  These  colors  dyed  with  acetic  acid  and  devel- 
oped with  potassium  bichromate  and  copper  sulphate,  produce 
beautiful  blacks  which  in  shade  can  compete  with  the  best  log- 
wood blacks,  brand  T  producing  a  jet  black,  brand  B  a  beautiful 
blue  black.  Chrome  black  can  be  recommended,  on  account  of 
its  good  fastness  to  acids,  hot  pressing  and  absolute  fastness  to 
milling,  for  dyeing  loose  wool,  slubbing,  worsted  yarn,  weaving 
and  knitting  yarn  and  for  piece  goods,  and,  on  account  of  its 
low  price,  will  probably  be  an  important  competitor  of  log- 
wood, which  is  still  largely  employed. 

Further,  we  will  describe  two  new  colors  developed   with 
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chrome  which  have  appeared  on  the  marKet  recently: 
Chromotrope  F  4  B  and  acid  alizarine  brown  B.  The  former 
as  regards  fastness  is  closely  related  to  chromotrope  FB.  it  is. 
however,  faster  to  milling  and  has  a  greener  shade,  and  is 
therefore  a  suitable  supplement  to  chromotrope  FB  for  produc- 
ing greenish  dark  blues.  Acid  alizarine  brown  when  dyed  in 
an  acid  bath  and  developed  with  bichromate  produces  brown 
shades,  which  are  dyed  evenly,  are  fast  to  acids,  absolutely  fast 
to  milling,  and  faster  to  light  than  alizarine  brown.  The  new 
product  is  particularly  adapted  for  loose  material,  slubbing  and 
yarn,  and  is  very  likely  to  compete  strongly  against  alizarine 
brown  which  was  almost  without  competition  owing  to  its  fast- 
ness to  light. 

Having  given  a  general  survey  of  the  colors  developed  with 
fhrome  and  pointed  out  their  importance  in  wool  dyeing,  we 
will  once  more  recapitulate  their  advantages.  Their  method 
of  dyeing  is  quicker  and  less  complicated  than  the  one  used  for 
the  alizarines,  and  therefore  less  costly,  without  decreasing  the 
fastness  of  the  dyeings.  It  is  possible  to  dye  piece  goods  fast 
which  formerly  could  only  be  produced  by  first  dyeing  the  wool 
in  the  loose  state  or  in  the  yarn.  This  is  a  great  advantage  to 
the  manufacturer.  He  can  execute  his  orders  in  a  few  days,  as 
he  has  only  to  dye  the  finished  and  woven  piece.  The  greatest 
advantage  of  this  method,  however,  is  the  good  quality  of  wool 
it  produces.  This  is  of  great  importance  to  the  manufacturer, 
whether  he  manufactures  piece  goods,  yarn,  slubbing  or  loose 
material.  Loose  material  and  slubbing  retains  its  full  elastic- 
ity, gives  a  larger  output  in  spinning  and  enables  the  spinning 
of  very  fine  yarns.  Yam  is  less  apt  to  become  entangled  or 
felted,  and  gives  less  work  and  less  loss  in  spooling.  Pieces 
dyed  with  colors  developed  with  chrome  have  a  softer  handle, 
a  superior  gloss  and  the  designs  come  out  clearer. 

Taking  all  these  advantages  into  consideration,  one  can  say 
that  the  progress  in  dyeing  caused  by  the  introduction  of  colors 
developed  with  chrome  is  just  as  great  as  the  progress  caused 
by  the  introduction  of  the  alizarines  as  substitutes  for  natural 
dyes. 

In  Germany  all  prejudice  against  developing  with  chrome 
has  been  ronquered  long  ago.  in  England  it  is  beginning  to  dis- 
appear, and  America  surely  will  also  come  so  far.  that  the  man- 
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ufacturers  as  well  as  dyers  will  remain  no  longer  passive  to- 
ward the  great  advantages  of  this  new  method. 

CHROMOTROPE  F  4  B. 

This  is  a  new  member  of  the  chromotrope  series.  It  is 
dyed  in  the  usual  way  with  sulphuric  acid  and  Glauber's  salt 
and  developed  with  bichromate  of  potash  or  soda.  By  this 
method  very  strong  blue  shades  are  produced  which  are  valua- 
ble on  account  of  their  great  fastness,  and  therefore  are  strong 
competitors  of  the  alizarine  dyestuffs. 

Chromotrope  F4B  stands  the  severest  treatment  with  alka- 
lies and  resists  the  strongest  scouring  and  fulling.  It  stands 
stovicg  and  carbonizing  perfectly  and  is  not  injured  by  either 
dry  or  wet  steaming.  The  shade  is  very  slightly  altered  by  hot 
pressing  or  drying. 

Chromotrope  F4B  is  to  l>e  recommended  for  producing  navy 
and  dark  blues  and  in  combination  with  chromotrope  FB  a 
large  range  of  perfectly  fast  blue  shades  may  be  obtained. 

ALIZ.4RINE  BLACKS  CB  and  CT. 

These  are  two  new  after-deveioping  colors  brought  out  dur- 
ing the  year.  These  are  dyed  with  10  per  cent,  of  acetic  acid 
and  20  per  cent.  Glauber's  salt  boiled  for  thret^-fourths  of  an 
hour  and  the  develop  in  the  same  bath.  For  development  2 
per  cent,  bichromate  of  potash  or  soda  and  3  per  cent,  copper 
sulphate  are  added  and  the  goods  boiled  three-fourths  of  an 
hour  longer.  The  color  dyes  evenly  and  penetrates  the  goods  - 
thoroughly. 

The  brand  CB  produces  a  blue  black  and  the  CT  a  full  jet 
black.  These  blacks  resist  the  influence  of  alkalies  and  are 
perfectly  fast  to  milling  and  washing.  They  will  stand  car- 
oonizing  and  stoving.  Their  fastness  to  light  is  excellent,  being 
far  superior  to  any  of  the  ordinary  blacks  on  the  market. 

Alizarine  black  CB  and  CT  are  recommended  for  producing 
blacks  fast  to  milling  and  washing  on  loose  wool,  slabbing 
yarns  and  piece  goods. 
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COPPER  BLUE  B,  COPPER  BLACK  S. 

These  are  two  colors  introduced  by  F  M  L  &  B  this  year. 
These  are  colors  which  are  developed  after  dyeing  in  an  acid 
bath,  hut  copper  sulphate  is  used  for  developing  instead  of  the 
chromium  salts.  The  goods  are  dyed  in  a  bath  containing  30-50 
per  cent.  Glauber's  salt  and  4  per  cent,  sulphuric  acid.  After 
boiling  one  hour  the  copper  sulphate  2-3  per  cent,  is  added  and 
the  boiling  continued  one-half  hour. 

Dyed  in  this  way  the  colors  are  perfectly  even  and  the 
penetration  excellent.  The  fastness  to  light  is  almost  perfect. 
The  colors  are  fast  to  washing  and  stand  dry  steaming  and 
carbonizing  very  well. 

Copper  blue  B  is  recommended  for  dyeing  cheap  dark  blues 
of  very  great  fastness  to  light. 

Copper  black  S  is  recommended  for  the  production  of  full 
jet  blacks  of  excellent  fastness  to  light  and  wear. 


AZO  COLORS  PRODUCED  ON  THE  FIBER. 

The  improvements  made  in  producing  insoluble  azo  colors 
upon  the  fiber,  have  nearly  all  emanated  from  Hoechst.  They 
were  the  first  to  evolve  a  process,  by  which  the  application  of 
paranitraniline  on  beta  naphthol  rounded  cloth  became  a  prac- 
tical and  successful  operation.  From  time  to  time  they  have 
published  formulae,  and  worked  out  processes  for  obtaining  a 
long  range  of  colors  and  shades  by  the  use  of  alpha  naphtyla- 
mine.  benzidine,  tolidine  and  dianisidine.  and  other  bases,  upon 
naphtol  prepared  goods.  A  tabular  survey  of  the  Beta  naphtol- 
azo  colors  is  annexed,  showing  the  colors  produced  from  the 
various  bases,  and  giving  the  formulae  for  diazotizing  them. 

Metanitraiiilir.e  on  Beta  naphtol  grounding  produces  an 
orange:  used  in  calico  printing. 

Nitrotnluidin':'  on  Beta  naphtol  grounding  produces  an 
orange:   used  in  calico  printing. 

Paranitraniline  and  .\zopher  red  P  N  on  Beta  naphtol 
gTOimding  produce  an  orange;  used  in  calico  printing,  piece 
and  yarn  dyeing,  and  also  largely  for  making  red  lakes  and  pig- 
ments to  stand  light  and  alkali. 

Nltrophenitidine  on  Beta  naphtol  grounding  gives  a  pink; 
used  In  calico  printing. 
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Amido-azo-benzene  on  Beta  napthol  grounding  produces  a 
blueish  red;  used  in  piece  dyeing. 

Amido-azo-toluene  on  Beta  naphtol  grounding  produces  a 
maroon:  used  in  calico  printing. 

Alpha  naphtylamine  on  Beta  naphtol  grounding  produces 
wine  and  claret  shades;  used  in  calico  printing,  piece  and  yarn 
dyeing,  also  for  maroon  lake^  to  stand  light  and  alkali. 

•Benzidine  and  Tolidine  produce  browns;  used  in  calico 
printing. 

Diaaisidine  and  azophor  blue  produce  blues;  used  for  print- 
ing and  piece  dyeing. 

Azophor  black  S  and  azo  black  base  O  produce  blacks:  used 
in  calico  printing. 

NITROSO  BLUE. 

One  of  the  most  recent  improvements  of  interest  to  manu- 
facturers of  cotton  goods,  is  the  application  of  the  nltroso-re- 
scrcine  compounds  on  the  fiber.  The  "Farbwerke"'  have  a 
patented  process  for  developing  colors  as  tannin-antimony  or 
chromium  compounds  on  the  fiber.  Violet,  blue  and  green 
shades  can  be  produced  by  this  method,  but  the  most  available 
are  those  obtained  by  the  combination  of  oxyphenol  with 
nitrosodimethylaniline.  which  is  now  placed  on  the  market  in 
the  form  of  a  paste,  commercially  known  as  nitroso  base  M  50 
per  cent,  paste.  This  combination  gives  dark  navy  blue  shades 
of  excellent  fastness  to  light,  acids  and  soap,  to  the  latter  even 
in  boiling  solutions.  Nitrosodiethylaniline  can  be  used  with 
the  nitrosodimethylaniline  to  produce  greener  shades  of  blue. 
These  colors  give  very  perfect  resists,  and  on  account  of  their 
great  fastness  to  washing  are  almost  perfect  substitutes  for 
indigo  blue  discharge  styles,  and  possesses  the  furtier  ad- 
vantage of  not  crocking.  These  colors  may  be  used  either  for 
printing  or  dyeing.  The  formulae  and  methods  for  using 
follow:  — 

PRINT  COLOR    WITH    NITROSO    BASE    M   50    PER    CENT. 

PASTE. 

6,000  parts  sour  starch, 

200  parts  glycerine, 

260  parts  nitroso  base  M  50  per  cent,  paste  stirred  with, 

200  parts  water. 
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104  parts  hydrochloric  acid, 
200  parts  reson-ine  dissolved  iu 
1,536  parts  water. 

Stir  in  starch  paste  and  add — 
60  parts  oxalic  acid, 
600  parts  acetic  acid  tanniu  solution  1-1. 
Before  using  add — 
70  parts  acetate  of  soda  crystals. 

PADDING  LIQUOR. 
300  parts  nitroso  base  M  50  per  cent,  paste, 
250  parts  water  140°  F. 

Then  add — 
118  parts  hydrochloric  acid, 
Stir  well  and  add — 
2,000  parts  water  140°  F., 

The  liquor  is  then  cooled.     Any  crystals  which 
may  form  will  dissolve  when  the  additions  are 
made. 
1,000  parts  tragacanth  60-1000, 
2,000  parts  water, 

60  parts  oxalic  acid, 
1,000  parts  water, 

200  parts  resorcine, 
1,000  parts  water, 
300  parts  tannin, 
300  parts  water. 

Before  use — 
130  parts  disodiumphosphate  dissolved  in 
500  parts  water 

are  added  and  the  solution  made  up  to 
10,000  parts. 

rp:sists  under  nitroso  bluejs. 
white  resist:  — 

3,000  parts  British   gum, 

500  parts  water. 
3,000  part<«  potassium  sulphite  90.6°  Tw., 
2,000  parts  acetate  of  tin  32.4°  Tw., 

dissolve  hot  and  add  when  cold 
1,500  parts  caustic  soda  36°  Tw. 


10.000  parts. 
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WHITE   RESIST:  — 

2,200  parts  British  gum,  - 

4,000  parts  water, 

600  parts  sodium  tartar  emetic, 

1,700  parts  glue  solution, 

1,100  parts  tin  crystals, 

when  cold  add 

400  parts  sodium  acetate  crystals. 


10,000  parts. 

NOTE. — Instead  of  potassium  sulphite  the  double  salt  potas- 
sium-sodium sulphite  obtained  by  neutralizing  bisulphite  of 
soda  with  caustic  potash  may  be  used. 

YELLOW  RESIST:  — 

300  parts  thioflavine  T., 
1,700  parts  acetic  acid  6    Tw., 

500  parts  British  gum, 
6,000  parts  resist  paste, 
1,800  parts  acetic  acid  tannin  solution  1-1. 


10,000  parts. 

GREEN  RESIST:- 


150  parts  brilliant  green  crystals  extra, 

150  parts  thioflavine  T, 
1,700  parts  acetic  ?.cid  5.8^  Tw.. 

500  parts  British  gum, 
6,000  parts  resist  paste, 
1,800  parts  acetic  acid  tannin  solution  1-1. 

10,000  parts. 

RED    RESIST:  — 

300  parts  safranine  A  N  extra, 
3,0^0  parts  acetic  acid  5.S-  Tw., 

60O  parts  Wheaten  starch, 
4,500  parts  resist  paste, 

200  parts  glycerine, 
1,500  parts  acetic  acid  tannin  solution  1-1. 

10.000  parts. 
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PINK   RESIST:  — 

300  parts  rhodamine, 
1,700  parts  acetic  acid  5.8°  T^'., 

500  parts  British  gum, 
6.000  parts  resist  paste, 
1,800  parts  acetic  acid  tannin  solution  1-1. 


10,000  parts. 

BLUE   RESIST:  — 

200  parts  methylene  blue  DBB  concentrated  pat. 
1,700  parts  acetic  acid  5.8°  Tw., 

500  parts  British  gum, 
6,000  parts  resist  paste, 
1,800  parts  acetic  acid  tannin  solution  1-1. 


10,000  parts. 

RESIST   PASTE:  — 

900  parts  wheat  starch. 
600  parts  acetic  acid  5.8°  Tw., 
200  parts  glycerine, 
4,000  parts  acetate  of  tin  32.4°  Tw., 

boll  and  add  when  lukewarm. 
300  parts  tartaric  acid. 

6.000  parts. 
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NITROSO   BLUES— METHODS  OF  RUNNING. 

The  padding  with  nitroso  blue  is  done  according  to  two 
methods. 

A — Nip-padding, 

B — Slop-padding. 

A — Nip-padding:  The  goods  pass  between  two  rolls,  the 
lower  of  which  runs  in  the  bath.  The  upper  roll  has  a  smaller 
diameter  than  the  lower  and  is  mostly  made  of  brass,  while 
that  which  revolves  in  the  liquor  is  either  wood  or  more  rarely 
rubber. 


Oa 


£_  ;?vn£*i 


This  method  of  padding  is  ouly  used  if  the  resist,  as  tinsalt 
white,  etc.,  is  first  printed  on  the  goods  which  are  then  padded. 
That  by  this  method  the  wood  roll  will  transfer  enough 
of  the  bath  to  the  goods,  the  use  of  tragacanth  or  some  other 
thickening  is  necessary.  Onequarter  to-  ^o  pound  60-1000 
thickening  is  suthcient.  It  is  to  be  noted  that  no  excess  of  gum 
is  to  be  used,  as  Loo  much  thickening  with  fast  running  results 
in  non-penetration  and  uneven  color. 

As  above  mentioned,  nip-padding  is  only  recommended  for 
goods  printed  before  padding,  that  neither  decomposition  of 
the  padding  liquid  nor  blurring  of  the  patterns  can  happen. 

The  before-printed  resist  with  tinsalt,  tartar  emetic  and 
glue  solution  has  generally  proved  itself  very  good.  However, 
it  is  recommended,  if  large  quantities  of  goods  should  be  pad- 
ded, to  rub  off  the  roll  next  to  the  resist  from  time  to  time  with 
a  cloth  to  avoid  damage  to  the  blues  from  the  resist  sticking  to 
the  roll.  Besides,  there  should  be  as  little  liquor  in  the  pad- 
ding machine  a§  possible  to  be  more  certain  that  none  of  the 
resist  is  carried  by  the  roll  to  the  padding  liquor,  which  may 
take  place  in  very  long  runs.  If  this  happens,  the  later  padded 
pieces  always  come  out  lighter  than  the  lirsl  treated  with  the 
fresher  liquor. 
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B — Slop-padding:  In  this  way  of  padding  the  goods  run 
through  the  bath,  and  it  is  used  for  material  that  contains 
colored  and  white  designs;  also  for  heavier  goods,  as  flannel- 
ettes, etc.,  with  white  resists,  which  in  nip-padding  cannot  be 
dyed  completely  through. 


By  this  method  of  padding,  the  thickening  can  be  entirely 
discarded,  and  not  only  is  a  more  level  blue  obtained,  but  also 
better  penetration:  further,  the  cost  of  the  padding  liquor  is 
thereby  reduced  2c.  to  4c.  per  gallon. 

The  goods  run  directly  from  the  padding  machine  to  the  dry- 
cans.  To  cause  a  necessary  tension  on  the  latter,  the  goods  are 
passed  through  a  tension  roll.  They  then  run  over  a  spreader 
on  to  the  cans. 

In  regard  to  the  spreader  it  is  to  be  noted  that  the  fixed 
roll  with  brass  grooved  plates  is  decidedly  to  be  preferred  to 
the  spreader,  consisting  of  two  conical  pie -es  set  against  each 
other  at  an  angle.  With  the  conical  spreader  uneven  stretch- 
ing of  the  goods  is  produced,  and  thereby  an  uneven  drying  on 
the  cans.  The  centre  of  the  goods  is  usually  by  this  method 
dtretched  tighter  than  the  edges,  lies  closer  on  the  cans  and 
therefore  dried  much  harder. 

The  result  is  an  over-drying  of  the  goods  in  the  middle,  a 
greener  stripe,  which,  after  finishing,  shows  itself  by  its  grayer 
tone  in  comparison  with  the  edges. 

The  first  pieces  running  over  the  cylinders  are  commonly 
not  faultless  as  regards  cleanliness  and  yellow  color.  Espe- 
cially if  aniline  black  has  been  previously  dried  on  the  cans, 
small  greenish  specks  easily  ml.  off,  but  these,  after  developing 
and  steaming  the  goods,  completely  disappear.  Covering  the 
dry-cans  with  cloth  generally  is  not  necessary,  and  covering  of 
the  first  four  or  five  cans  only  recommended  if  they  are  used 
for  drying  either  unsinged  or  napped  material,  as  flannelettes 
fustian,  etc.       The  latter  goods  require  this  because  the  nap 
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easily  becomes  green  by  overheating  on  the  cans,  which  gives 
the  appearance  of  a  gray  down,  which  considerably  injures  the 
beauty  of  the  blues. 

The  drying  on  the  cans  works  better  by  quick  running  at  a 
high  temperature  than  by  the  use  of  slower  speed  and  a  lower 
temperature  over  the  drums.  Generally  by  very  careful  work- 
ing the  greening  of  the  material  is  almost  prevented.  In  ca^e 
the  material  is  to  be  after-printed  with  fancy  colors,  etc.,  the 
pieces  padded  with  nitroso  blue  must  have  kept  the  yellowest 
IKtssible  color,  as  after  printing  they  must  again  run  over  the 
dry-cans,  by  which  they  become  somewhat  greener  in  appear- 
ance, but  this  can  hardly  be  avoided. 

In  small  print  patterns,  either  by  lapping  the  drying-cylin- 
der in  the  top  of  the  printing  machine,  or  by  shutting  the  valves 
of  the  cylinder  and  drying  slowly  over  the  steam-plates,  a  bet- 
ter result  can  be  obtained,  so  far  as  the  yellow  color  of  the 
goods  is  concerned. 

In  England  and  Scotland  they  use  for  drying  the  nitroso 
blues  the  dry-cans  which  are  in  use  for  aniline  black  or 
naphtol  preparation,  and  a  simple  rinsing,  and  after  running 
of  cloth,  is  sufficient  to  remove  any  dirt  from  the  cans.  It  is 
most  important  that  the  cans  show  no  inequalities.  When  this 
is  the  case,  the  obtaining  -jf  a  good  result  is  often  prevented. 

As  before  mentioned,  for  designs  which  contain  white  only 
the  whice  is  printed  before  padding  and  the  goods  nip-padded, 
or  with  heavier  goods,  slop-padded.  The  before-printed  white 
has  the  advantage  that  with  can-drying  it  gives  a  much  clearer 
white  than  when  the  potassium  sulphite  white  is  printed  on 
the  material  previously  padded  with  u'.troso  blue.  Besides,  the 
staining  of  the  white  by  the  soaping,  etc..  following,  and  also 
by  working  with  very  large  lots,  is  completely  prevented.  A 
further  advantage  of  the  before-printed  white  is  that  goods 
padded  with  nitroso  blue  do  not  have  to  run  twice  over  the 
dry-cans,  which  results  in  a  brighter  shade  being  obtained. 

In  addition  to  white,  a  yellow  from  tinsalt,  chrome  yellow, 
etc.,  can  be  before-printed,  but  it  is  not  recommended  for  a 
bright  yeliow,  as  by  the  after  pr»dding  with  nitroso  blue  the 
tone  of  the  resist  color  becomes  much  duller.  But  tinsalt. 
chrome  yellow,  etc.,  printed  on  the  yellow  goods,  gives  very 
good  results. 

Colored  piitterns  mu.st  be  printed  on  the  yellow  material,  as 
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the  fixation  of  sufluiently  soap  and  washing-fast  .olors  pre- 
viously printed  on  white  material  has  not  been  accomplished  as 
vet.  as  the  lake  with  the  tannin  of  the  nitroso  blue  solution 
is  formed  not  in  the  fiber,  but  on  it,  only  fixed  weakly,  and  can 
be  removed  by  a  light  soaping.  Printed  on  the  nitroso  padded 
cloth,  the  basic  dye-stuffs  form  with  the  tannin  already  present 
on  the  fiber  a  sufficiently  soap-fast  color.  For  white,  printed 
along  with  colored  patterns,  an  alkaline  solution  is  used;  but  it 
is  advisable  to  use  only  so  much  alkali  as  is  necessary  for  the 
decomposition  of  the  tannin  on  the  place  printed  with  the 
white.  Besides,  it  is  advisable  to  take  as  little  thickening  as 
possible,  so  as  to  have  the  print-colors  as  thin  as  practicable. 
A  very  great  disadvantage  of  the  sulphite  white  is,  that  it  re- 
quires most  careful  printing,  well  polished  rolls,  as  every, 
even  the  smallest  spot  in  the  roll,  scratches,  etc.,  show  in  the 
finished  pieces. 

After  printing  with  the  color  the  nitroso  blue  padded  ma- 
terial runs  through  the  Mather-Platt  machine.  The  time  of 
passage  varies  from  three  to  ten  minutes,  according  to  the 
working  capacity  of  the  machine.  After  the  steaming,  passes 
through  a  tartar  emetic  bath,  water,  soap,  water,  and  dry  on 
cans.  The  first  four  operations  are  carried  out  advantageously 
in  an  open  soaper.  A  longer  soaping  than  one  to  one  and  a.  half 
minutes  cannot  be  carried  out  in  Great  Britain,  as  they  are 
not  there  fitted  up  to  take  each  piece  separately  and  soap  longer 
than  before  mentioned.  The  tartar  emetic  passage  lasts  about 
a  half  minute  at  140°  F.,  20  to  25  gr.  per  gallon.  It  is  better  to 
have  the  tartar  emetic  bath  only  so  large  that  it  covers  the 
bottom  roll  in  the  box.  and  to  add  fresh  liquor  from  time  to 
time.  Otherwise  so  much  sulphite  collects  in  the  fixing  bath 
that  it  works  badly  on  the  shade  of  the  blues,  and  the  workman 
can  hardly  stand  the  sulphurous  acid  gas  developed.  The  addi- 
tion of  chalk  helps  to  obviate  this  difficulty,  but  not  satisfac- 
torily. 

After  the  tariar  emetic  it  is  let  run  on  the  open  washer 
through  cold  water  (warm  water  is  here  always  to  be  avoided 
because  in  large  lots  the  fancy  colors  easily  became  clouded 
with  the  waste  nitroso  blue).  Then  follows  a  short  soaping 
one-quarter  to  three-quarter  minutes  at  120°  to  140°  F.,  wash- 
ing warm,  then  with  cold  water  to  thoroughly  clean  out  the 
soap,  and  directly  on  the  cans  to  dry.    The  soap  bath  is  kept  as 
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full  as  possible  and  renewed  after  every  five  tx)  ten  pieces, 
otherwise  a  good  result  with  fancy  colors  is  not  to  be  thought 
of.  The  waste  blue  fixes  itself  too  easily  on  them.  The  addi- 
tion of  antimony  to  the  soap  bath  helps  somewhat. 

To  obtain  a  sufficiently  good  blue  with  the  short  soap-run.  it 
is  advisable  to  use  a  mixture  of  resorcine  and  oxy  naphtol. 
With  the  small  amount  of  oxy  naphtol  a  more  brilliant  blue 
without  diminishing  the  fastness  to  soap  is  obtained. 

In  the  preparation  of  the  padding  liquor  from  resorcine  and 
oxy  naphtol.  it  is  to  be  noted  that  the  oxy  naphtol  Is  dissolved 
in  hot  water  and  addded  hot  to  the  padding  liquor.  When  one 
adds  all  the  resorcine.  thickening  or  water,  oxalic  acid,  etc.. 
to  the  padding  liquor  before  the  oxy  naphtol.  the  great  quantity 
of  liquor  prevents  any  bad  effect  of  the  hot  oxy  naphtol  solu- 
tion on  the  color.  Cold  oxy  naphtol  solution  with  separated 
oxy  naphtol  crystals  gives  no  result,  as  in  this  case  the  oxy 
naphtol  does  not  react,  and  a  pure  resorcine  blue  Is  obtained. 

The  machine  described  in  the  following  patent  is  suitable 
for  this  class  of  work. 

UNITED  STATES  PATENT  OFFICE. 

HERMAN  A.  METZ.  OF  BROOKLYN.  NEW  Y'ORK. 

APPARATUS  FOR   DYEING. 

Specification  Forming  Part  of  Letters  Patent  No.  573.229,  Dated 

December  15,  1896.     Application  Filed  June  26,  1896. 

Serial  No.  596,999.      (No  Model.) 

To  All  Whom  It  May  Concern: 

Be  it  known  that  I.  Herman  A.  Metz,  a  citizen  of  the  United 
States,  residing  in  Brooklyn,  in  the  county  of  Kings  and  State 
of  New  York,  have  invented  certain  new  and  useful  improve- 
ments in  machines  for  dyeing  cotton  and  other  fabrics,  of 
which  the  following  is  a  specification:  — 

This  invention  has  reference  to  an  improved  machine  for 
dyeing  cotton  and  other  fabrics,  and  relates  more  especially  to 
an  improved  application  of  the  azo-color  ba.«ies.  either  singly 
or  in  a  mixture  of  bases  upon  grounded  material,  for  either 
plain,  resisted,  or  discharged  patterns,  in  such  a  manner  that 
the  quantity  of  the  base  transmitted  to  the  fabric,  the  time  of 
contact  of  the  same  with  the  transfer-roller,  and  the  tension 
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by  which  the  fabric  is  passed  over  the  transfer-roller  can  be 
regulated;  and  the  invention  consists  of  a  machine  for  dyeing 
cotton  or  other  fabrics  by  means  of  azo-color  bases,  which  com- 
prises a  trough  for  the  base  or  a  mixture  of  various  bases,  a 
padded  or  clothed  transfer-roller  rotating  in  said  trough,  and 
tension-rollers  supported  in  upright  holders  that  are  suitably 
mounted  at  the  lower  ends  and  provided  with  means  for  ad- 
justing the  tension-rollers  higher  or  lower  on  the  same  or  for 
raising  or  lowering  the  tension-rollers  relatively  to  the  trans- 
fer-roller, as  will  be  fully  described  hereinafter  and  finally 
pointed  out  in  the  claims. 

In  the  accompanying  drawings.  Figure  1  represents  a  side 
elevation  of  my  improved  machine  for  dyeing  textile  fabrics 
with  azo-color  bases.  Fig.  2  is  a  front  elevation  of  the  same. 
Fig.  3  is  a  modified  form  of  the  device  for  adjusting  the  holders 
of  the  tension-rollers;  and  Figs.  4  and  5  are  detail  side  and  end 
views,  respectively,  of  another  modified  form  of  adjustment  for 
the  shoulders. 

Similar  letters  of  reference  indicate  corresponding  parts. 

Referring  to  the  drawings,  A  represents  a  padded  transfer- 
roller  the  shaft  A'  of  which  is  supported  Mn  suitable  bearings 
of  a  color-trough  B  or  on  separate  stradards.  The  padded 
roller  A  is  rotated  in  the  color-trough  B  by  a  belt-and-puUey 
transmission,  so  that  the  same  continually  takes  up  a  quantity 
of  the  azo-color  base  or  a  combination  of  bases  contained  in  the 
trough.  At  each  side  of  the  padded  roller  A  is  arranged  a  ten- 
sion-roller D,  by  which  the  cloth  is  pressed  thereonto,  the 
shafts  of  the  rollers  being  supported  in  longitudinally-slotted 
holders  C  C,  which  are  pivoted  at  their  lower  ends  to  lugs  E. 
The  tension-rollers  D  are  supported  at  any  desired  height  in 
the  slotted  holders  by  means  of  shiftable  pins  e,  which  are 
passed  through  a  number  of  transverse  holes  e'  in  the  holders. 

The  relative  position  of  the  tension-rollers  D  D  toward  the 
padded  roller  A  is  adjusted  by  means  of  a  connecting-rod  F. 
which  is  pivoted  to  the  upper  end  of  one  holder  C  at  f  and 
passed  through  a  swiveled  sleeve  f  at  the  upper  end  of  the 
other  holder  C.  as  shown  clearly  in  Fig.  1,  the  connecting-rod  F 
being  adjusted  in  said  sleeve  by  means  of  a  set-screw  f°.  The 
holders,  connecting-rod,  and  allied  parts  are  duplicated  at  each 
end  of  the  machine.  By  the  adjusting-rods  F  the  holders  can 
be  set  at  any  suitable  angle  toward  each  other,  so  that  the  ten- 
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sion-rollers  are  moved  closer  to  or  farther  away  from  the 
padded  roller,  whereby  the  tension  on  the  cloth  to  be  printed 
is  adjusted,  and  not  only  is  the  tension  of  the  cloth  regulated, 
but  also  the  amount  of  contact  of  the  cloth  with  the  padded 
roller  regulated.  By  raising  or  lowering  the  rollers  D  D  the 
time  of  contact  of  the  cloth  is  also  regulated,  so  that  the  quan- 
tity of  the  color-base  transmitted  to  the  fabric  can  be  fully 
controlled  by  the  oi>erator  and  adapted  to  the  quajitity  of  color 
to  be  supplied,  or  whether  it  is  to  be  applied  to  grounded  ma- 
teriaJ  or  to  plain  or  resisted  or  to  discharged  patterns,  as  the 
case  may  be. 

The  holders  C  can  be  pivoted  in  any  suitable  manner  at  their 
lower  ends  to  the  bed-plate  of  the  machine,  and  if  it  be  desired 
to  steady  the  same  they  can  each  be  guided  on  a  semicircular 
guide-strap  G,  (see  Fig.  3)  against  which  the  lower  part  of  the 
holder  is  clamped  by  a  suitable  set-screw  g,  whereby  a  greater 
steadiness  is  imparted  to  the  holders  and  the  lateral  vibration 
of  the  same  prevented,  which  will  generally  take  place  under 
the  influence  of  the  rotary  motion  of  the  transfer-roller  A. 

In  place  of  pivoting  the  holders  at  the  lower  ends  the  same 
may  each  be  provided  with  a  yoke  D'.  guided  on  a  stationary 
T-bar  H,  one  of  which  is  arranged  at  each  side  of  the  color- 
trough  and  to  which  the  lower  end  of  the  holder  is  clamped  by 
clamping-screws  h  at  each  side  of  the  bar,  as  shown  clearly 
in  Figs.  4  and  5.  In  this  case  the  holders  are  held  in  vertical 
position  and  moved  toward  or  away  from  the  transfer-roller,  so 
as  to  apply  the  tension-rollers  in  various  positions  to  the  same. 

I  prefer  the  construction  shown  in  Fig.  3,  as  thereby  the 
tension-rollers  can  be  adjusted  in  greater  variety  of  positions 
relatively  to  the  transfer-roller,  so  as  to  regulate  in  a  more 
effective  manner  the  length  of  cloth  in  contact  with  the  trans- 
fer-roller, next  the  time  of  contact  of  the  cloth  with  the  same, 
and  finally  the  tension  of  the  cloth  by  the  adjustment  of  the 
holders  at  different  ajigles  to  the  transfer-roller. 

Having  thus  described  my  invention,  I  claim  as  new  and 
desire  to  secure  by  Letters  Patent — 

1.  A  machine  for  dyeing  cotton  or  other  fabrics,  which  con- 
sists in  a  transfer-roller,  a  color-trough  in  which  the  same  is 
rotated,  a  tension-roller  at  each  side  of  said  transfer-roller, 
independent  holders  for  said  rollers,  arranged  one  at  each  side 
of  the  transfer-roller,  said  holders  being  constructed  and  pro- 


A  MODERN  COLOR  WORKS  AND  ITS  PRODUCTS.     291 

vided  with  means  for  the  separate  and  vertical  adjustment  of 
the  tension-rollers,  and  means  for  adjusting  the  said  holders 
and  tension-rollers  toward  or  from  the  transfer-roller,  sub- 
stantially as  set  forth. 

2.  A  machine  for  dyeing  cotton  or  other  fabrics,  which  con- 
sists of  a  transfer-roller,  a  color-trough  in  which  the  same  is 
rotated,  a  tension-roller  at  each  side  of  said  transfer-roller, 
slotted  holders  for  supporting  said  tension-rollers  at  various 
heights,  and  means  for  adjusting  said  holders  and  tension- 
rollers  in  various  relative  positions  toward  the  transfer-roller, 
substantially  as  set  forth. 

3.  A  machine  for  dyeing  cotton  or  other  fabrics,  which  com- 
prises a  transfer-roller,  a  color-troufh  in  which  said  roller  is 
rotated,  slotted  holders  pivoted  at  their  lower  ends,  means  for 
adjustably  connecting  the  upper  ends  of  said  holders,  tension- 
rollers,  the  shafts  of  which  are  supported  in  said  slotted 
holders,  and  means  for  supporting  said  shafts  at  a  higher  or 
lower  position  in  said  holders,  substantially  as  set  forth. 

4.  A  machine  for  dyeing  cotton  or  other  fabrics,  which 
comprises  a  transfer-roller,  a  color-trough  in  which  said  roller 
is  rotated,  slotted  holders  pivoted  at  their  lower  ends,  a  con- 
necting-rod applied  to  one  holder  and  connected  adjustably  to 
the  upper  end  of  the  other  holder,  tension-rollers,  the  shafts  of 
which  are  guided  in  the  slots  of  said  holders,  and  means  for 
adjusting  said  tension-rollers  higher  or  lower  in  said  holders, 
substantially  as  set  forth. 

In  testimony  that  I  claim  the  foregoing  as  my  invention  I 
have  signed  my  name  in  presence  of  two  subscribing  witnesses. 

„,„  HERMAN  A.  METZ. 

Witnesses: 

PAUL  GOEPEL, 

G.  W.  JAEKEL. 
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